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SURFACE STRUCTURE AND ATOM BUILDING’ 


By Professor W. D. HARKINS 
UNIVERSITY OF CHICAGO 


I. IntTRODUCTION 


I wisH to express my great appreciation of the 
unexpected honor which is conferred upon me by 
the award of the Willard Gibbs medal, established 
through the generosity of William A. Converse, and 
bestowed by a jury chosen from the American 
Chemical Society. For many years Gibbs has been 
one of my heroes of science, and I am very proud 
to have my name associated with his in this way. As 
you know, he was the greatest of American chemists 
without being, in the technical sense, a chemist at all. 
The student of chemistry who shies at mathematics 
may well take this fact into account, for Gibbs at 
his desk discovered in a few years more concerning 
the relations of chemical phenomena than has been 

1The Willard Gibbs lecture delivered in connection 


with the award of the Willard Gibbs gold medal by the 
Chicago Section of the American Chemical Society, May 


25, 1928. Revised May 18, 1929. 


learned in the whole life work of dozens of other 
prominent chemists. 

The number of facts which may be found in experi- 
mental work in any science is so great, and at the 
same time so limited in scope, that their discovery is 
seldom worth while unless they can be correlated with 
other facts to give general relations. The most gen- 
eral of these relations are often dignified by their 
designation as laws of nature. Thus scientists may 
be classified as those who discover facts and those 
who classify or correlate them, or as experimentalists 
and theorists. Usually the experimentalist needs to 
be, at least in a limited way, a good theorist, though 
it is not essential that the theorist be an adept in 
experiment. For this reason, Gibbs was able to 
become the greatest of theoretical chemists without 
the acquisition of any of the ordinary experimental 
technique of the science. 
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Arrhenius, the first Gibbs medalist, established the 
precedent of describing his own work, and the factors 
which caused him to take up the specific topies of 
research which he had undertaken, and it has been 
requested that I should follow his lead, though it will 
be necessary to do so in a more limited way. 

As an undergraduate, research appealed to me as 
one of life’s greatest adventures, and I was attracted 
both to the very large, in astronomy, and to the 
extremely minute, in chemistry and physics, While 
the study of the atom and of radioactivity, then a 
new subject, had an extreme fascination, there were 
two subjects of investigation in physical chemistry 
which seemed to me of such minor importance that 
I took a firm resolution never to be enticed into 
working on either of them. 

These two fields of work were surface tension and 
solubility. To illustrate, let us consider surface 
tension. I did not realize that the importance of the 
study of surfaces and surface energy arises from 
the fact that the surface lies outside every body, 
_ particle or cell. To get inside from outside or out- 
side from inside, the surface must be traversed. 

In 1909 I went to Germany to study with Haber, 
the chemist whose work on the synthesis of ammonia 
lengthened the World War by one or two years. On 
the first day of my stay in Karlsruhe, he invited me 
to lunch with him and his assistant at the leading 
hotel of the city. 

Haber insisted that as a visiting professor—I was 
then professor of chemistry at the University of 
Montana—only a problem of extreme importance 
should be given to me. He and his assistant rose, 
drank my health, and Haber said, “He shall work on 
surface tension.” Unfortunately, or fortunately, I 
knew hardly enough German to object, and when 
much later I found that many of the world’s greatest 
scientists had been interested in surface phenomena, 
I was thankful for this lack of knowledge. Thus 
Gibbs himself, Laplace and Newman, Einstein, of 
relativity fame; Roentgen, the discoverer of X-rays; 
Sir William Ramsay, Lord Rayleigh, T. W. Richards, 
Bohr, Mendeleeff, van der Waals, Debye, Poincaré, 
the great mathematician, Walden, Guye and Maxwell 
—all these had an extreme interest in surface phe- 
nomena. 

The idea of the problem suggested was that by the 
investigation of certain surface tension phenomena 
in extremely simple systems we might make more 
plausible the idea that the motion of the muscles is 
due to changes in surface tension of the fibrilles of the 
muscles, as related to practically simultaneous chem- 
ieal and electrical changes. This idea seemed well 


supported by certain simple work done in Nernst’s 
laboratory, but not by Nernst himself. My own ex- 
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periments showed, however, that this work was alto- 
gether incorrect, and so the special point of view 
that such an extremely simple system could properly 
represent the mechanism lost its usefulness. 

After the completion of the experimental work, I 
returned to America in order to work on physical 
chemistry with A. A. Noyes and G. N. Lewis, both 
of whom have been awarded the Gibbs medal. Here 
I met my second aversion, for A. A. Noyes stated 
that, under the grant from the Carnegie Institution 
which supported the work, it was expected that the 
general subject of research should be the theory of 
solutions, but the special subject solubility. 

Now the greatest of solubility rules is “similia 
similibus solvuntur” or “like dissolves like.” This 
rule suggested that the experiments on surface tension 
might have given results more in accord with the 
theory if more complicated molecules, such as those 
present in the muscles, had been used. It is advis- 
able, however, in scientific work, to use as simple 
materials as will give the desired behavior, so sub- 
stances like butyric acid were considered. Butyric 
acid is the substance which gives the disagreeable 
odor to rancid butter, and a molecule of this substance 
possesses the interesting characteristic that at one 
end it is like oil, and at the other like water. 

Thus we may place a thick layer of oil on water 
and add butyric acid. The water-like ends of the 
molecules should be soluble in water, and the oil-like 
ends in the oil, but only at the interface between the 
two can both ends of the molecule be satisfied at the 
same time. From this point of view the butyric acid 
should be very much more soluble at the interface 
than in either oil or water, which is true. Further- 
more, at the interface there should be a certain 
structure, since the molecules of butyrie acid should, 
in general, be oriented with oil-like ends toward the 
oil, and water-like ends toward the water. (Orien- 
tation at a surface was here illustrated by throwing 
on thessurface of water a large number of cylinders 
of wood, weighted at the red end, which represents 
a polar group, and white at the lighter or non- 
weighted end, which represents the non-polar groups. 


Fig. 1A. Orientation of the molecules at the surface of 
a liquid. 

All these cylinders took on an upright position in 

the surface of the water, with the red ends down and 

the white ends up. The molecules differ in that they 
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are in motion, so their orientation is not complete.) 

A later careful search in the literature showed that 
Hardy, a noted English biologist, had just suggested 
(1912) that since a surface is extremely unsym- 
metrical with reference to the material on its two 
sides, the molecules in the surface should be oriented. 
Thus the theory of dissymmetry and that of solubility 
gave rise in two different minds to the same sugges- 
tion. Hardy suggested as an additional hypothesis 
that this molecular orientation should result in the 
attraction or repulsion of their surfaces according 
to the way in which the molecules are oriented. With 
this hypothesis, I was not so much in accord, and 
work was begun to show that the surfaces always 
attract, and that the variation in the magnitude of 
the attraction indicates that the molecules are 
oriented. 

It was found that when alcohol, for example, is 
pulled apart it is separated at the weakest place in 
the liquid. That is, the final break seems to occur 
between the oil-like ends, and not between those that 
are water-like. Furthermore, when alcohol evapo- 
rates, the oil-like ends emerge first from the surface 
and the water-like ends escape last. Several years 
later this last idea led to the discovery of a new 
method of testing experimentally the symmetry of 
the molecules of a substance in the surface of a liquid. 

It is of much interest to me that one of the speakers 
this evening, Dr. George L. Clark, while in my 
courses took excellent, but terse notes. In the notes 
from one of the lectures delivered in March, 1914, 
the following phrase, an extremely concise statement 
of the orientation theory, appears in connection with 
a discussion of interfacial energy and the spreading 
of oleic acid on water: 


COOH of acid down because both acid and water asso- 
ciated and polar. 


Thus it was considered that when an organic sub- 
stance spreads on water, a polar liquid, the active or 
polar group is oriented toward the water, and the 
inactive or hydrocarbon group toward the vapor 
phase. 

These surface energy relations find their most im- 
portant application in the field of colloids, particularly 
with reference to the structure and action of living 
organisms, but they are also of interest in connection 
with soaps and cleansing, paints and varnishes, milk 
and butter, food and medicinal substances. 

In order to understand the action of surfaces, it 
appeared essential to learn as much as possible about 
the electrical structure of molecules and of atoms, so, 
in 1913, I began to study more intensively the current 
theories of atomic structure. In 1904, Nagaoka had 
suggested that an atom consists of a central sun or 
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nucleus and a system of negative electrons as satel- 
lites. This theory was amplified by Rutherford, who 
showed that the positively charged atom nucleus 
appears to be extremely minute in comparison with 
the space occupied by the atom. For many years 
the phenomena of radioactivity had been extremely 
fascinating to me, and this was undoubtedly what 
caused my attention to be directed more specially 
to the nucleus, which determines the stability and 
even the existence of the atom as a whole. 

The committee in charge of the arrangements for 
the Gibbs lectures has asked that a detailed discussion 
be presented concerning one of the general topics to 
which I have given particular attention, and I have 
chosen the subject “Atom Building,” or modern 
alchemy, as the second topic in this series of two 
lectures. 

II. Atom BUvuILDING 


1. Ancient and Modern Alchemy 


One of the earliest experiences of a human being 
is that of becoming acquainted with the objects and 
the substances which make up his environment. Much 
later he may or may not learn that some substances 
are simpler than others, and that these, ninety-two 
in all, constitute the alphabet of nature from which 
all material things are made. 

That some of these simple substances, or chemical 
elements, are more abundant than others is commonly 
taken as a matter of course, even although the relative 
abundance of the elements determines not only the 
environment but also the nature of life itself: in 
fact even its existence or non-existence. Thus arsenic 
and iodine are rare, and oxygen and iron abundant. 
How different life would be if the reverse were true! 

The abundance of an element is determined by the 
stability of its atoms and the processes by which 
they are formed, and those by means of which one 
element (or more correctly atomic species) is con- 
verted into another. 

For several thousand years the development of 
chemistry has been profoundly influenced by the idea 
that one element may be transmuted into another by 
an artificial process, although during the nineteenth 
century the alchemistic idea became discredited for a 
considerable period. It is natural that the greatest 
effort should have been placed upon attempts to 
change other elements, especially other metals, into 
gold, since this was the most beautiful, permanent 
and the most valuable of all known metals. Thus, 
one expression of the alchemistic idea is as follows: 


Since .. . the substance of the metals is one, and com- 
mon to all, and since this substance is (either at once, 
or after laying aside in course of time the foreign and 
evil sulphur of the baser metals by a process of gradual 
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digestion) changed by the virtue of its own indwelling 
sulphur into gold, which is the goal of all the metals, 
and the true intention of nature—we are obliged to ad- 
mit, and freely confess that in the mineral kingdom, as 
well as in the vegetable and animal kingdoms, nature 
seeks and demands a gradual attainment of perfection, 
and a gradual approximation to the highest standard of 
purity and excellence.2 


The idea that all elements are formed from one 
primordial constituent is shown by this and other 
writings to be a very early one. 

While ancient alchemy was so intimately associated 
and intermingled with mysticism that the two can not 
be disentangled, this is not true of the alchemy of 
the twentieth century. Nevertheless, one feature of 
the early work persists in almost all that is done at 
the present time: erroneous or incomplete observa- 
tions, commonly with impure substances, are cited to 
show the change of one element or metal into another, 
In early alchemy, iron, in a stream which came from 
a deposit of copper ore, seemingly became converted 
into copper; impure mercury, when distilled, left a 
residue of gold. Is it at all strange that the alche- 
mists adduced such phenomena as evidence for the 
transmutation of one element into another? 

Within the last few years the belief in transmuta- 
tion has become so intense that even able scientists, 
on finding gold in impure mercury, have believed it 
formed by an electronic change in the mercury itself, 
although the obvious explanation is that the gold was 
originally present and was sufficiently concentrated 
by the experimental process employed to be more 
easily detected in the final product. Not only gold, 
but also lead, helium and copper have been thought 
to be formed from certain metals by comparatively 
mild processes; that is, by those in which the intensity 
of the energy employed was very low. In no ease is 


~ there a sufficient verification of the success of any 


attempt to change one chemical element into another 
by any artificial process whatsoever. 

There are certain factors which are undoubtedly 
related to this failure of the modern alchemists: 
(1) It is probable that atomic transmutations are 
usually slow when small intensities of energy are ap- 
plied, and are often slow with large intensities. 
(2) Many atomic transmutations do not take place 
with any measurable speed unless the intensity of the 
energy is extremely high. 

Thus a part of the lack of success of artificial means 
is undoubtedly due to difficulty of obtaining and 
applying energy of the requisite high intensity, and 
may be due in some eases to the difficulty of detecting 
the minute amounts of the products of the transfor- 
mation which are formed. 


2‘*The Golden Tract Concerning the Stone of the 
Philosophers’’ (see ‘‘The Hermetic Museum,’’ vol. 1, 


p- 19). 
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It is often assumed that the total energy applied, 
for example, several hundred thousand volts from 
an induction coil, is utilized in the atomic transmuta- 
tion. However, if such a discharge is passed through 
air or oil to a mercury surface the total energy is 
distributed between so many atoms that the energy 
per atom is small. 

While it seems certain that if an electron could be 
attached to the nucleus of an atom of mercury, the 
atom would become one of gold, and while it seems, 
from electrostatic considerations, that the positive 
nucleus of a gold atom should attract an electron, 
at distances not too large or too small, it is also 
probable that if the electron is to sufficiently penetrate 
the atom of mercury, a certain threshold energy must 
be exceeded—at least, that this must be true to in- 
sure a sufficient probability of penetration to give 
a yield large enough to be detected by chemical 
means. From this point of view, the bombardment 
of the mercury by electrons should occur in an X-ray 
tube, or more efficiently by means of a Coolidge 
electron tube. However, by the application of an 
X-ray tube with a mercury anticathode it was found 
that 145,000 volts per electron, or a velocity for the 
electron of 12,000 miles per second, is not a sufficient 
amount of energy to give in pure mercury a detect- 
able amount of gold, even with the use of an 
extremely delicate test, so delicate that it was capable 
of detecting one part of gold in one hundred billion 
parts of mercury.® 

Notwithstanding the failure thus far of all artificial 
means, it has been possible, by photographing the 
tracks of atoms in gases, to observe in the laboratory 
a natural process by means of which heavier atoms 
are produced by lighter ones. Thus the natural syn- 
thesis of atoms has been demonstrated. A deserip- 
tion of the method used is given in seetion (9). 


2. The Natural Disintegration of Atoms 


The remarkable discovery of Becquerel (1896) and 
others that various “rays” are emitted by certain 
elements of high atomic weight gave a remarkable 
climax to nineteenth century chemistry. During this 
century the prevailing idea seemed to be that atoms 
are indivisible, and extremely hard and indestructible. 
That matter is built up of indestructible particles 
was suggested very early, and the idea was expressed 
in an interesting way by Newton: 


It seems probable to me, that God in the beginning 
formed matter in solid, massy hard, impenetrable, mov- 
able particles, of such sizes and figures, and with such 
other properties, and in such proportion to space, as most 
conduced to the end for which He formed them; and that 
these primitive particles, being solids, are incomparably 


3 This test was developed by Haber for the purpose of 
determining the gold content of the water of the Rhine. 
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harder than any porous body, compounded of them, even 
so very hard as never to wear or break in pieces; no ordi- 
nary power being able to divide what God Himself made 
one in the first creation. 


In contrast, the point of view at present is that 
we are very far as yet from the minuteness of scale 
which might permit the indivisibility of particles, 
and that even the conception of indivisibility at even 
the most minute magnitudes is very difficult of com- 
prehension. 

In radioactive processes the atoms emit gamma 
rays, which are extremely penetrating, but otherwise 
like X-rays. They also shoot out very fast particles, 
charged with either negative or positive electricity. 
The negative particles have been found to be nega- 


tive electrons, with a mass when at rest about aE 


that of a hydrogen atom. The positive particles are 
doubly charged helium atoms (alpha particles). The 
electrons are found to possess varying speeds, with 
a maximum of the order of about 180,000 miles per 
second. The alpha particles have initial speeds as 
high as 20,000, or even more, miles per second. The 
initial speed is not continuously variable as for elec- 
trons, but is constant or nearly constant for any 
specific disintegration. 


3. The Composition of Atoms 


If the evidence of the radioactive disintegration 
of the heavy atoms is taken literally, the evident 
hypothesis is that atoms are composed of negative 
electrons and doubly charged helium atoms (He* 
or a). However, the latter can not be the primary 
constituent of all matter, since it is heavier than the 
hydrogen atom. The lightest known positive particle 
is the hydrogen ion in a gas, and this is called the 
positive electron or proton. 

According to the Nagaoka-Rutherford theory, an 
atom consists of a minute positive nucleus, which 
contains nearly all the mass of the atom (usually all 


but about sho, surrounded by a diffuse system of 


negative electrons. Experiments made by shooting 
alpha particles through gold foil and through nitrogen 
indicate that the diameter of the nucleus is only 


1 
about 10,000 that usually aseribed to the atom. If 


this is actually the case, the nucleus has only one 
millionth of a millionth the volume of the atom, and 
a cubic centimeter of tightly packed nuclei would 
have a mass of about a million tons. This density of 
one thousand billion is extremely high even when 
compared with the density of 50,000 attributed by 
certain astronomers to the companion of Sirius, but 
the repulsion between such positively charged nuclei 


SCIENCE 


437 


is presumably so high that no such density can be 
attained. 

All ordinary matter which we know is very nearly 
electrically neutral, and is probably extremely close 
to exact neutrality. Since the proton and the elec- 
tron have practically identical charges in magnitude, 
though opposite in sign, this indicates that the num- 
ber of electrons in any atom is equal to the number 
of protons. Thus the oxygen atom is supposed to 
consist of 16 protons and 16 electrons. If the prin- 
ciples of electrostatics alone are considered, it is to 
be expected that protons attract electrons, but pro- 
tons repel protons, and electrons repel electrons, 

In the formation of an oxygen atom, and of most 
other atoms also, all the protons unite with exactly 
half the electrons to form an extremely stable group, 
the nucleus. The remaining half of the electrons are 
united in this by comparatively weak forces. In a 
much smaller number of atoms, the number of nuclear 
electrons is slightly in excess of half the number in 
the atom as a whole. 


4, The Problem of Atom Building 


The atom may be broken up with great ease into 
one or more electrons and a positive residue or core, 
but the central nucleus has an altogether different, 
higher order of stability. If the nucleus of an atom 
can be formed by any means whatever, jt will pick 
up electrons from the surroundings and thus become 
converted into a complete atom. The problem of 
atom building is thus reduced to the building of atom 
nuclei. 

It is self-evident that the nuclei of the heavier 
atoms are built either in one step or in several steps. 
While light atom nuclei, such as the alpha particle, 
may be formed in one step from protons and elee- 
trons, the probability that this may be true for heavy 
atoms, such as uranium, is exceedingly small. 

Thus the nucleus of uranium I contains 238 pro- 
tons and 146 electrons, and all these must meet in a 
volume, which, according to experiments on scattering, 
is of the order of 10-** ee, or about one trillionth the 
volume of the atom. That all these should meet in 
such a small volume in one instant (or in say 10-1? 
seconds) would seem to be an event of almost in- 
finitesimal rarity. 


5. The Periodic System of the Elements 


In the decade between 1860 and 1870, a classifica- 
tion of the elements was made in such a way as to 
later throw great light on what is now termed tech- 
nically the structure of the atom. Newlands found 
that when arranged in order of their atomie weights 
the elements fall into octaves or periods of eight 
with respect to the variation of their chemical] and 
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physical properties. Mendeleeff developed this idea 
into what is called the periodic system of the elements. 
He arranged the elements according to an element 
number, misnamed the atomic number, which was 
later found to be identical, when all the elements are 
included, with the magnitude (in electron units) of 
the positive charge on the nuclei of the atoms of the 
element. The length of the periods of this system 
are 2, 8, 8, 18, 18 and 32 elements, or 2x1?, 2x 2?, 
2x 2*, 2x 3?, 2x3? and 2x 4’, though in the periods 
of 18 and 32 certain secondary periods of 8 are to 
be found. 

It is now believed that this periodic variation in 
chemical and physical properties gives an index to 
the structure of the system of electrons outside the 
nucleus, or of the non-nuclear part of the atom. Thus 
lithium, sodium and potassium are much alike in 
physical and chemical properties, although sodium 
contains 8 more non-nuclear electrons than lithium, 
and potassium 8 more than sodium. This likeness 
of properties is supposed to be due to the occurrence 
of one loosely attached (or outer?) electron in each 
of these atoms. If seven more non-nuclear electrons 
are present than in lithium, the seven go into the 
same set as the one already present, and the element 
is neon. The atoms of neon are inactive and have 
little attraction for themselves or other atoms. Thus 
sets of light electrons are supposed to form a complete 
set of firmly bound electrons. 


6. The Periodic System of the Atomic Species 
(The New Periodic System) 


Since the loosely bound (non-nuclear) electrons 
give definite periods of variation to the chemical 
and physical properties of the elements, it seems 
natural to suppose that the tightly bound (nuclear) 
electrons and protons may also exhibit some sort of 
periodic variations. The difficulty arises that the 
nuclei of atoms do not directly affect the ordinary 
physical or chemical properties of the elements. 

In 1914, an attempt was made to find some char- 
acteristic of atomic nuclei already observed which 
would serve as a basis of a new classification. The 
characteristic chosen was that of atomic stability. 
Since the stability of the atom is that of its nucleus, 
this involved a study of nuclear stability. 

The only atoms whose stabilities were known at 
that time were those of the radioactive or heavy 
elements. Each of these elements consists of several 
atomie species; that is, of several types of atoms of 
different stability. Thus the ten radioactive elements 
were known to consist of more than forty atomic 
species. If several species belong to one element, if 
the nuclei of their atoms have the same positive 
charge, they are called isotopes.* 


4The term isotope is often used in an entirely im- 
proper sense. Isotope in no case signifies the species of 
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It was noticed that if one negative electron is 
emitted from the nucleus, a second follows, and that 
the presence of a single or odd electron is accom- 
panied by nuclear instability. 

The radioactive elements alone, however, did not 
give enough data for the development of the desired 
relations. Since the stabilities of the ordinary ele- 
ments were totally unknown at that time, it was 
necessary to establish a hypothesis as the basis of 
further work. 

It was therefore assumed that: The abundance of 
an atomic species’ is related to the stability of its 
atoms, and in general the most abundant species rep- 
resent the most stable atoms. 

It was not assumed that the stability of an atom 
is the only factor which influences its abundance. 
Thus, the rate at which any species of atoms is formed 
may depend on still other factors than stability. For 
example, the most abundant species known is oxygen, 
while carbon is a comparatively rare element. Now 
if an atom of carbon of mass 12 is converted into an 
atom of oxygen of mass 16 by the addition of a 
helium nucleus (a-particle) of mass 4, then the 
amount of carbon in existence depends not only 
upon the stability of the carbon nucleus but also 
upon the extent to which it has been converted into 
oxygen. 

‘However, notwithstanding this difficulty, the use 
of the above principle has been justified by the dis- 
coveries of the past decade. 

The variation of the stability of atoms with the 
composition of their nuclei is expressed by a number 
of relations listed below. 


(1) First periodic relation: high stability and 
abundance for species of even electronic number. 
The most important and general of the periodic rela- 
tions which concern nuclear stability relates to the 
number of negative electrons in the nucleus (elec- 
tronic number). 

In general atoms of even electronic number are 
extremely more abundant and stable than those of 
odd number, and the number of species of atoms is 
also much larger.® 

The remarkable emphasis which nature has put 
upon this relation is only feebly expressed by Fig. 1, 
which gives the abundance of the atomic species on 
earth. The contrast in abundance between even and 
odd electronic numbers is very great. Thus, if be- 


more than one element. Thus, about two hundred atomic 
species are known, but not more than eleven isotopes. 

5 The term atomic species was not used in the first 
papers but was devised later to express the meaning of 
the above principle. According to earlier use the term 
element might refer to a single isotope of a radioactive 
element or to the whole chemical element. 

6 J. Am. Chem. Soc., 39: 858 (1917), Table Il; Phys- 
ical Review, 15: 73-94 (1920); J. Am. Chem. Soc., 42: 
1956-97 (1920). 
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tween numbers 0 and 12 the highest abundance for 
the species of any odd number is represented by a 
height of one eighth inch, as it is in the figure, then 
on the same scale the peaks for species of even number 
would rise as high as 700 feet. Furthermore, the 
species of odd electronic number are so rare that, 
with only four exceptions, they have not even been 
discovered. Also, for each even number the species 
are more abundant than for either of the two adjacent 
odd numbers. Fig. 2 shows that the general relations 
for the material of the meteorites are exactly the 
same. 

Not only do the species for each even electronic 
number exhibit a higher abundance, but in addition 
the number of species is relatively large (Fig. 3). 
The fact shown by this figure is extremely remarkable 
in that the average number of known species is 
twenty-three times higher for an even than for an 
odd electronic number. 

The above relations may be expressed more con- 
cisely by the statement: The number of electrons in 
the nucleus is even for almost all atoms and for 
almost all species of atoms. 

Among the radioactive elements all the most stable 
species are those of even electronic number, for 
example, the half-life of uranium is five billion years; 
for uranium 2, it is two billion years; of ionium, 
two hundred thousand years, and of radium, 1,730 
years. In contrast the longest half-life for a species 
of odd electronic number is only five days. Also, 
among the ordinary elements, the most abundant 
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isotope of every element thus far investigated has 
an even electronic number, with only two exceptions: 
nitrogen and xenon. 
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In a paper which censidered the nucleus of the 
atom to be built up from groups of protons and 
electrons, one of the tables’ lists in elements 2 to 27 
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a total number of 202 groups, each of which contains 
a pair of electrons, and in addition eight extra pairs 
of electrons, while in the same set of elements there 
are only two odd or single electrons. | 


7 Table II, ‘‘The Evolution and Stability of Complex 
Atoms,’’ J. Am. Chem. Soc., 1917. 
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Whether or not the groups specified in this table 
exist as such, it seems probable that: The negative 
electrons in the nuclei of atoms are largely associated 
in pairs. 

At the present state of development of quantum 
mechanies this suggests that the electron spin may 
be involved. However, in general, one pair of elec- 
trons (binding electrons) seems to bind two pairs of 
protons, so a proton spin may also occur. The 
analogy with the pairs of electrons of the outer atom 
is not of necessity at all close on account of the com- 
plication introduced by the presence of the proton.® 

Certain pairs of electrons (cementing electrons) 
may be emitted as beta particles from very heavy 
atoms, or serve to make the nucleus relatively more 
negative in lighter ones. The two electrons of a pair 
are not ejected simultaneously, but consecutively. 
That there is a relation between them is indicated 
by the fact that the energy of emission of the second 
electron is much higher in each case than that of the 
first. In some instances, one electron is emitted, then 
an alpha particle, and quickly the second electron; 
or the pair of electrons seems to be related to the 
holding of an alpha particle. 

(2) Second periodic relation: high stability and 
abundance for atoms of even atomic number (even 
nuclear charge). While the first periodic relation 
was discovered by mapping the electronic and pro- 
tonie composition of atom nuclei, the second was 
predicted from a theoretical basis. This theory was 
that the nuclei of atoms other than hydrogen are 
built up almost entirely from alpha (helium) par- 
ticles; but that, if they are not actually built up by 
the addition of alpha particles, the stability of the 
nucleus becomes relatively high whenever its com- 
position is that of a whole number of alpha particles, 
or a whole number of alpha particles plus one or 
more pairs of cementing electrons. 

From this point of view, the stability, and there- 
fore the abundance, should be high for atoms of even 
atomic number, that is, for elements of even number. 
Thus the positive charge on the nucleus of the helium 
atom (alpha particle) is 2, and therefore only atoms 
of even nuclear charge can be built up from, or have 
the composition of, a whole number of alpha par- 
ticles. Since the numerical value of the nuclear 
charge gives the atomic number, this means the atoms 
belong to elements of even number. 

Fig. 4 shows that_in the meteorites each element of 
even atomic number is very much more abundant 


8 Thus the statement which sometimes appears in 
papers on the new quantum mechanics that the ‘‘ pairing 
of the electrons in the nucleus is the result of the Pauli 
principle’’ is peculiarly enigmatic, since the Pauli prin- 
ciple was deduced from systems in which no protons are 
present, and also long after the pairing in the nucleus 
was postulated. 
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than the adjacent elements of odd number. Further- 
more, every one of the five most abundant elements, 
oxygen, silicon, iron, magnesium and sulphur, has an 
even number. Of the material of the meteorites 98.8 
per cent. consists of even, and only 1.2 per cent. of 
odd numbered elements. 

In the meteorites there are 70 atoms of even to 1 
of odd nuclear charge, while in the earth’s crust the 
ratio is 9 to 1 (hydrogen excluded, since it is con- 
sidered as the fundamental element). The crust of 
the earth does not properly represent the composition 
of the earth as a whole, since there has been much 
segregation of material. In order, therefore, to 
determine to what extent in the earth the elements 
of even number are more abundant, the data used 
should refer to elements such as the rare earths whose 
relative abundance has not been greatly affected by 
processes of segregation. Twelve years ago the writer 
showed that each rare earth of even number is much 
more abundant than the two adjacent elements of 
odd number. Later experimental work by Gold- 
schmidt and Thomassen, as represented by Fig. 5, 
gives further evidence which exhibits the great con- 
trast between even and odd. 

Additional evidence for the idea that elements of 
even number have the more stable atoms is shown by 
the fact that they are not so easily disintegrated by 
bombardment with alpha particles (Rutherford) and 
by the fact that for very light atoms the packing 
effect (loss of mass) involved in their formation from 


> 60 
20 
SI 
=f MG FE 
6 
4 2. 
_ 
A 
3 
+ 


NOVEMBER 8, 1929] 


Pr Nd Sm Eu Gd Th Dy Ho Er Tu Yb Cp 

Fie. 5. Periodicity of two in the abundance of the 
rare earths as a function of the atomic number, as deter- 
mined by Goldschmidt and Thomassen. The height of 
each point represents the abundance of the rare earth 
element in minerals on the surface of the earth. Ob- 
viously each element of even number (number given be- 
low) is very much more abundant than either adjacent 
element of odd number. This accords exactly with the 
predictions of the hydrogen-helium theory of atom build- 
ing developed eight years before the work represented 
above was done by Goldschmidt and Thomassen. 


hydrogen is much less than for elements of odd num- 
ber (Costa and Aston). 

If the atoms of the elements of even number are 
more stable in general than those of odd number, 
then there should be not only more atoms but also 
more kinds of atoms of even number. Fig. 6 shows 
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that the number of species per element (isotopes) is 
much larger for even than for odd atomic numbers. 
The mean number of isotopes per element as shown 
in the figure is 5.4 for even and 1.6 for odd, while 
for the radioactive elements values are 4.5 and 1.8, 
respectively. 

In general, also, the most stable isotope for each 
radioactive element has an enormously longer life than 
the adjacent elements of odd number. 

It is of interest in connection with this relation to 
note that the only two undiscovered elements are in 
the radioactive region, and that both have odd atomie 
numbers. Possibly these are so unstable that they 
do not exist on earth in detectable quantities. 

(3) Primary and secondary factors which determine 
the abundance of the elements. It is evident from 
the preceding discussion that there is a direct relation 
between the abundance of the elements and the atomic 
number, and that there is no very marked relation to 
the periodic system of Mendeleeff. This indicates 
that the abundance of the elements is determined in 
a primary sense by the stability relations of the com- 
plex atoms themselves, and also by the stability of 
any electron-proton groups, such as the alpha particle, 
from which they may be built. However, it is. ob- 
vious, even if in the formation of the elements there 
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is no relationship to the ordinary periodic system, 
that in all the differentiative processes which occur 
after the original formation, the chemical and phys- 
ical properties would play their part, so that if any 
special material is taken for consideration, relation- 
ships to that system would appear more and more as 
the process of differentiation takes place. 

The fact that in the meteorites the elements of even 
atomic number are in all cases more abundant than 
the adjacent elements of odd number seems to indicate 
that in such bodies the process of differentiation has 
not proceeded to such an extent as to cause the 
chemical and physical properties to have an influence 
sufficient to obscure in any marked degree the most 
general of the abundance relations due to nuclear 
stability, but it does not show that there has been 
an entire absence of differentiation. The composition 
of the earth’s surface, as compared with that of the 
meteorites, shows a less rigid, but very marked 


SCIENCE 


LXX, No. 1819 


adherence to the odd and even system, but certain 
groups of elements related in chemical and physical 
properties are relatively more abundant. Thus the 
alkali metals, sodium and potassium, the halogens 
and aluminum are present in much larger quantities. 
In the meteorites calcium is much less abundant than 
magnesium, while on earth both elements are of the 
same order of plentifulness. 

The evidence shows that segregative processes of a 
physical or chemical nature have proceeded much 
farther on earth than in the meteorites. 

(4) Third periodic relation: high stability and 
abundance for atoms whose protonic number is divisi- 
ble by 4, with a secondary periodicity of 2. Fig. 7 
shows that the abundance of the light atoms is high- 
est for atomic weights (or number of protons in the 
nucleus) divisible by 4. For the heavier and less 
abundant species the abundance is high for atomic 


weights divisible by 2. 
(To be continued) 


THE AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 


THE REGULAR FALL MEETING OF THE 
EXECUTIVE COMMITTEE 


Tue regular fall meeting of the executive committee 
of the American Association occurred at the Cosmos 
Club, in Washington, on Sunday, October 20, one ses- 
sion being held in the forenoon and one in the after- 
noon. The members present were Cattell, Compton, 
Curtiss, Kellogg, Livingston, Ward and Wilson. Ab- 
sentees were Lillie, Millikan and Moulton. The fol- 
lowing paragraphs present items of business trans- 
acted : 

1. The minutes of the last meeting were reported 
as approved by mail. 

2. The permanent secretary presented the auditor’s 
reports on the treasurer’s statement and on the per- 
manent secretary’s financial statement for 1927-28, 
which were accepted. 

3. The treasurer’s report and the permanent secre- 
tary’s financial report for 1928-29, of September 30, 
1929, were presented, and it was ordered that they be 
audited and then presented to the council at Des 
Moines. 

4. The committee appropriated $1,000 from the 
treasurer’s available funds for the use of the commit- 
tee of one hundred on research for the association 
year 1929-30. 

5. The committee recommended to the council that 
$3,000 of the treasurer’s available funds be appro- 
priated for allotment for 1930 by the committee on 
grants for research. 

6. The permanent secretary reported the publica- 


tion, on October 15, of the volume of Summarized 
Proceedings for 1925-29 and the report was accepted. 
The edition is of 4,250 copies, of which 3,877 have 
been disposed of; 3,637 copies were sold, 125 copies 
were sent free to section and society secretaries and 
secretaries of special committees of the association 
and 115 copies were sent free to foreign organizations 
and institutions. No free copies are to be sent to 
organizations and institutions in the United States 
and Canada unless by special action of the association 
council. The volume is for sale by the permanent sec- 
retary’s office, at $3 each to members of the associa- 
tion, $4 to others. Cloth-bound copies may be had, as 
long as the supply lasts, at $4 each to members and 
$5 to others. 

7. The permanent secretary reported that member- 
ship in the association has increased very satisfac- 
torily during the year that closed September 30. The 
total enrolment on September 30 was 18,462, and the 
net increase for the year is 2,134. 

8. The permanent secretary reported that the spe- 
cial committee on symbols and abbreviations (Dr. A. 
E. Kennelly) had approved for the association the 
following sets of symbols presented by the American 
Standards Association, of which the American Asso- 
ciation is one of the sponsor organizations: 


Symbols for photometry and illumination (May 13). 

Navigational and topographical symbols (May 15). 

Graphical symbols for telephony and telegraphy (July 
26). 

Symbols for hydraulics (July 26). 
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9. The permanent secretary reported the organiza- 
tion of the committee on prize award for the Des 
Moines meeting as follows: 

Charles E. Allen (chairman), University of Wisconsin. 
P. W. Bridgman, Harvard University. 

Fay-Cooper Cole, University of Chicago. 

S. C. Lind, University of Minnesota. 

H. L. Rietz, University of Iowa. 


10. The permanent secretary reported the nomina- 
tion of Dr. J. McKeen Cattell to the Institute of In- 
ternational ‘Education, as the representative of the 
association on the board of the institute. 

11. A report of progress was accepted from the 
committee of one hundred on research (Dr. Rodney 
H. True, secretary). A session at Des Moines is to 
be devoted to the economic status of research workers, 
in continuation of the series of sessions on this topic 
held at recent annual meetings. 

12. A report on the Press Service was accepted, 
from Mr. Austin H. Clark, director of that service. 
Arrangements for reaching the public in connection 
with the Des Moines meeting are being worked out, 
not only through the usual newspaper channels but 
also by means of many non-technical lectures and 
radio talks. 

13. A progress report was accepted from the spe- 
cial committee on source books in the history of the 
sciences (Dr. Gregory D. Walcott, chairman). The 
“Source Book in Astronomy” has been published and 
that for mathematics will soon appear. Others are in 
preparation. 
~ 14. A progress report was accepted from the spe- 
cial committee on book lists for libraries (Joseph L. 
Wheeler, chairman). The committee is engaged in 
compiling attractively printed lists of books in the 
several branches of science, the titles being selected as 
suitable for use by those who are not scientific work- 
ers but are interested in science. 

15. A report from the special committee on cal- 
endar reform (Dr. A. E. Kennelly, chairman) was 
accepted and referred to the council at Des Moines. 

16. The committee elected to fellowship in the asso- 
ciation 145 members, whose nominations had been ap- 
proved in the regular way by the respective section 
secretaries. These are distributed among the sections 
as follows: 

Section B, 1 
Section C, 10 


Section F, 26 
Section G, 72 


OBITUARY 


EDWIN E. SLOSSON 
Wuen Edwin E. Slosson died on October 15, the 
field of science lost an individual so richly endowed 
with unique gifts as to make it difficult to carry on 


SCIENCE 


443 


Section M, 17 
Section N, 6 


Section H, 1 
Section L, 12 


17. On its application, the Roentgen Ray Society 
was Officially affiliated with the American Association. 
The society has 409 members, of whom 27 are mem- 
bers of the association, 10 of these being fellows. 

18. Resolutions from the Pacific Division and the 
Southwestern Division, on importations into the 
United States for use in educational and research in- 
stitutions, were considered by the executive committee 
and referred to the council at Des Moines. 

19. A letter from Dr. A. A. Noyes was read, in 
which he asked to be allowed to decline his recent 
election to the executive committee. This resignation 
was accepted with regret. 

20. Dr. Joel H. Hildebrand was elected to member- 
ship in the executive committee, his term of office to 
expire at the end of the annual meeting for 1931-32. 

21. The proposal that the association might ar- 
range to hold summer meetings was made a special 
order of business for the executive committee at Des 
Moines. 

22. The permanent secretary presented a summary 
of replies to a circular letter sent to section chairmen 
and secretaries, concerning eligibility to fellowship in 
the association and means for securing nominations 
for fellowship. The problem of fellowship was made 
a special order of business for the executive commit- 
tee at Des Moines. 

23. The permanent secretary reported on plans for 
the Des Moines meeting, which were discussed at 
length. 

24. The executive committee voted to hold its first 
Des Moines session at 10 on Friday, December 27. It 
was voted that the first council session at Des Moines 
is to be held at 2 on Friday and that the seeond ses- 
sion of the executive committee will follow the first 
council session. Other Des Moines sessions of the 
council and executive committee are to occur on Sat- 
urday, Monday, Tuesday and Wednesday at 9 and 10, 
respectively, unless otherwise decided at one of the 
earlier sessions. 

25. It was voted that the election of association 
president and other officers be made a special order 
of business for the council at Des Moines, at the Tues- 
day morning session, December 31. 

Burton E. Livineston, 
Permanent Secretary 


the type of work in which he was preeminent. Dr. 


Slosson was born in Albany, Kansas, in 1865, of old 


pioneer colonial stock, and his ancestry could be 
After 


traced to three of the Mayflower pilgrims. 
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graduating from the University of Kansas, where he 
was elected to both Phi Beta Kappa and Sigma Xi, he 
went in 1891 to the University of Wyoming to take 
charge of the Department of Chemistry and to con- 
duct chemical research for the Wyoming Agricultural 
Experiment Station. He continued his studies and in 
1902 was awarded his Ph.D. from the University of 
Chicago. In 1903 he became literary editor of the 
Independent, which position he held until 1921, when 
he became director of Science Service, then newly 
organized as an agency to disseminate authentic news 
regarding advances in the world of natural sciences. 

Dr. Slosson early exhibited the ability to present 
clearly the facts, theories and progressive work of 
science in language which the non-technical reader 
could understand. In the early days he wrote nu- 
merous essays on scientific subjects and later became 
widely known as the author of such successful works 
as “Creative Chemistry,” which doubtless has enjoyed 
the greatest circulation of any book of its kind, 
“Chats on Science,” “Snapshots of Science,” “Keep- 
ing up with Science,’ “Plots and Personalities,” 
“Easy Lessons in Einstein” and “Sermons of a 

Chemist.” Thousands have heard his lectures, always 
successful because he possessed the ability to mix a 
dry humor with facts which were thereby relieved of 
their dryness. His books displayed much of the same 
wit and everywhere there is evident his insatiable 
appetite for knowledge, his perpetual desire to know, 
which coupled with an excellent memory gave him a 
storehouse of interesting facts, from which he drew at 
will and upon a moment’s notice those which seemed 
best suited for a particular occasion. 

_ The success which has been that of Science Service 
has been due in large measure to the leadership which 
Dr. Slosson gave the enterprise. In this work he 
wrote and spoke extensively and yet had time to train 
a group which carried on much of the work of the 
service and which must now continue to develop that 
enterprise into a living memorial not only to the man 
who provided the fund but to its first director. To 
replace him, however, upon the numerous committees 
of which he was a member and on the advisory edi- 
torial boards where his counsel was so valuable will 
indeed be well-nigh impossible. The impetus he gave 
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to the humanizing of science will not be lost and the 
written record he has left of his work will serve as a 
guiding torch for those who take up the important 
burden of having the public understand what the 


progress of science means to it. 
H. E. Howe 


RECENT DEATHS 


JOHN W. Lies, senior vice-president of the New 
York Edison Company, a past president of the Amer- 
ican Institute of Electrical Engineers, died on No- 
vember 1, in his sixty-eighth year. Mr. Lieb was one 
of the early associates of Mr. Thomas A. Edison. 

Francis A. J. FirzGeraup, head of the Fitzgerald 
Laboratories, Niagara Falls, a former president of 
the American Electro-Cia‘mical Society, died on Octo- 
ber 26 at the age of fifty-nine years. 

RaLtpH WAINWRIGHT Pops, honorary secretary of 
the American Institute of Electrical Engineers, died 
on November 1 at the age of eighty-five years. 

Proressor Leonarp §. Austin, metallurgical engi- 
neer and chemist, at one time professor in the Mich- 
igan College of Mines, died at Los Angeles on Octo- 
ber 29. He was eighty-three years old. 

Henry Daccetr Hooker, for the past ten years 
Associate Professor of Horticulture at the University 
of Missouri, died on October 26, at the age of thirty- 
seven years. 

Dr. JAN METZELAAR, member of the staff of the 
University of Michigan Museum and state custodian 
of fishes, was drowned on October 4, when the boat in 
which he was fishing capsized. Dr. Metzelaar was 
thirty-seven years old. 

THE death is announced of Dr. Ernest Edward 
Glynn, formerly Holt professor of pathology at the 
University of Liverpool. 

Dr. J. A. Leacu, the Australian ornithologist, has 
died at the age of fifty-nine years. Dr. Leach was 
one of the nine Colonial members of the British Orni- 
thological Union and a member of the American Orni- 
thological Union. 

Dr. Louis Capitan, member of the Académie de 
Médecine de Paris, Loubat professor of American 
archeology in the Collége de France and professor of 
prehistory in the Ecole d’Anthropologie de Paris, died 
in Paris on September 1. 


SCIENTIFIC EVENTS 


THE FLORIDA ANTHROPOID LABORATORY 
OF YALE UNIVERSITY 

- THE announcement is made by President James R. 

Angell that Yale University has acquired nearly 200 

acres of land near Orange Park, Florida, on which it 

will establish a laboratory station for the breeding 

and scientifie study of the anthropoid apes. The es- 


tablishment of this station and its maintenance for 
the next ten years has been made possible by the gift 
of $500,000 from the Rockefeller Foundation. 

The general plans for the organization of the sta- 
tion and the site for its establishment have been ap- 
proved by a committee of distinguished scientific men, 
including in addition to representatives of Yale, Pro- 
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fessor Edwin G. Conklin, of Princeton University; 
Dr. Milton J. Greenman, of the Wistar Institute, 
‘Philadelphia; Professor Theobald Smith, of the 
Rockefeller Institute; Dr. Clark Wissler, of the 
American Museum of Natural History, New York; 
Dr. H. Gideon Wells, of the University of Chicago, 
and Dr. John C. Merriam, president of the Carnegie 
Institution of Washington. This group will also 
serve as an advisory board for the general supervision 
of the program of the station, which it is planned to 
conduct in such a manner as to make it helpful to all 
university and scientific agencies working in the field 
of its interests. 

A special laboratory will be built on the Florida 
site for the intensive study of one or more species of 
the anthropoids, which include the chimpanzee, the 
gorilla, the orang-utan and the gibbon. According to 
the announcement, detailed observation will be made 
of the habits, social relations, life history and psycho- 
biological development of these animals. 

The station will be under the general supervision 
of Professor Robert M. Yerkes, who has for many 
years been seeking the establishment of such a station, 
and who began the work in comparative psycho- 
biology at Yale University five years ago. The aca- 
demic center for the activity will remain in New 
Haven, where it is hoped that enlarged laboratories 
and equipment may be obtained in proximity to the 
Institute of Human Relations, of which the psycho- 
biology unit will be a part. Senior members of the 
staff of the unit will alternate between the Florida 
station and the New Haven laboratories, spending 
some months in each place. It is expected that the 
staff in Florida will consist of a director, a research 
associate and a few research students. 

Observational field camps are planned in Africa 
and Malaysia. Here the anthropoids and other pri- 
mates will be studied in their natural surroundings. 
Such work is now being conducted by Dr. H. C. 
Bingham, who is studying the mountain gorilla in the 
Belgian Congo in the heart of central Africa. It is 
expected that another member of the staff will shortly 
proceed for study and the collection of material to 
Kindia in French equatorial Africa, where the Pas- 
teur laboratory is established. 

The three divisions of activity in comparative 
psychobiology are planned to supplement each other. 
In the academic center at New Haven data will be 
assembled and studied in the light of their bearing 
upon problems of human conduct. At the Florida 
station, apes will be observed over long periods of 
time under carefully controlled conditions, and ani- 
mals will be bred for use in the New Haven labora- 
tories and elsewhere. In the field camps added data 
concerning the natural history of the same type of 
animal will be gathered. 
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THE CHEMICAL LABORATORY AT THE 
UNIVERSITY OF NEW HAMPSHIRE 


THE exercises which will formally open Charles 
James Hall, the new chemistry building at the Uni- 
versity of New Hampshire, will take place at 10: 00 
o’clock on Saturday, November 9. The exercises are 
to be held in Murkland Auditorium. 

President Edward Morgan Lewis will act as chair- 
man of the exercises. The program is as fol] ws: 


Dr. Lester A. Pratt: ‘‘Charles James—Teacher.’’ 

Dr. Irving C. Langmuir: ‘‘Charles James—Chemist.’’ 

Dr. H. C. Knight: ‘‘ Relation of Chemistry to Agriculture 
and Biology.’’ 

Dr. Charles L. Parsons: ‘‘The Laboratory—the Key to 
Progress. ’’ 


After the exercises, luncheon will be served to the 
invited guests. The laboratory will be open for in- 
spection during the day. 

In the afternoon the regular November meeting of 
the Northeastern Section of the American Chemical 
Society will be held in Durham. The speakers will 
be President Irving Langmuir and Professor Worth 
H. Rodebush. President Langmuir’s subject has not 
been announced. Professor Rodebush will describe 
researches on the magnetic properties of the rare 
earths and other transition metals. 

James Hall is named in honor of the late Professor 
Charles James, formerly head of the chemistry de- 
partment at the university, who attained world-wide 
recognition for his work in the field of rare earths. 


THE DE LAMAR LECTURES AT THE JOHNS 
HOPKINS UNIVERSITY 


Tue following series of De Lamar lectures in hy- 
giene at the School of Hygiene and Public Health of 
the Johns Hopkins University is announced for the 
session of 1929-30: 


November 12. Park Lewis, M.D., vice-president, National 
Society for Prevention of Blindness, Buffalo, New 
York, ‘‘The Adventure of Sight-saving.’’ 

December 3. E. L. Bishop, M.D., commissioner of public 
health, Nashville, ‘‘Tennessee’s Child Health Pro- 
gram.’’ 

December 17. Stewart Paton, M.D., lecturer in psychiatry, 
the Johns Hopkins University, ‘‘The Art of Liv- 
ing.’’ 

January 7. H. Gideon Wells, M.D., professor and chair- 
man of department of pathology, director, Otho S. A. 
Sprague Memorial Institute, University of Chicago, 
‘*The Relation of Heredity to Human Cancer.’’ 

January 21. A. S. Warthin, M.D., professor of pathol- 


ogy and director of the pathological laboratory, Uni- 
versity of Michigan, ‘‘The Distribution of Latent 
Syphilis in the Population.’’ 
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February 4. M. E. Barnes, M.D., field director, Inter- 
national Health Division, Rockefeller Foundation, 
‘*Problems or Duties of a County Health Officer.’’ 

February 18. Peter Olitsky, M.D., associate member, 
Rockefeller Institute for Medical Research, ‘‘ Studies 
on the Bacteriology of Epidemic Influenza.’’ 

March 4. Henry F. Helmholz, M.D., professor of pediat- 
rics, Mayo Foundation, ‘‘ Preventive Pediatrics.’’ 
March 18. Henry B. Ward, Ph.D., Sc.D., professor of 
zoology and head of the department of zoology, Uni- 
versity of Illinois, ‘‘The Introduction and Spread of 

the Fish Tapeworm in the United States.’’ 

April 22. George F. McCleary, M.D., medical officer, 
ministry of health, England, ‘‘ Health Insurance.’’ 


DEGREES CONFERRED BY COLUMBIA 
UNIVERSITY 


On the occasion of the celebration of the hundred 
and seventy-fifth anniversary of the foundation of 
Columbia University, honorary degrees were con- 
ferred by President Nicholas Murray Butler on 123 
alumni and members of the faculty. The doctorates 
of science included: 


ALUMNI 


Walter Hull Aldridge, E.M., 1887, engineer. 

Edwin Howard Armstrong, E.E., 1913, radio engineer. 

Walter Jarvis Barlow, A.B., 1889; M.D., 1892, physician. 

Frederick Mark Becket, A.M., 1899, president of Electro- 
Chemical Society. 

William Clarence Braisted, M.D., 1886, surgeon-general 
U. S. N., retired. 

Arthur Smith Dwight, E.M., 1885, engineer. 

Daniel Edward Moran, C.E., 1884, engineer. 

Sylvanus Albert Reed, A.B., 1874; E.M., 1877; Ph.D., 
1880, engineer. 

Edward Sapir, A.B., 1904; Ph.D., 1909, professor of an- 
thropology and general linguistics in the University 
of Chicago. 

Bailey Willis, E.M., 1878; C.E., 1879, emeritus professor 
of geology in Stanford University. 

Hans Zinsser, A.B., 1899; M.D., 1903, professor of bac- 
teriology and immunology in Harvard University. 


FACULTY 


Leo Hendrik Baekeland, B.S., Ghent, 1882, honorary 
professor of chemical engineering. 

Charles Peter Berkey, B.S., Minnesota, 1892; Ph.D., 
1897, professor of geology. 

Maurice Alpheus Bigelow, B.S., Ohio Wesleyan, 1894; 
Ph.D., Harvard, 1901, professor of biology and di- 
rector of the school of practical arts. 

Franz Boas, Ph.D., Kiel, 1881, professor of anthropology. 

Marston Taylor Bogert, A,B., Columbia, 1890, professor 
of organic chemistry. 

Gary Nathan Calkins, B.S., Massachusetts Institute of 
Technology, 1890; Ph.D., Columbia, 1898, professor of 


protozoology. 
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William Campbell, B.S., Durham, 1898; Ph.D., Columbia, 
1903, Howe professor of metallurgy. 

Henry Edward Crampton, A.B., Columbia, 1893; Ph.D., 
1899, professor of zoology. 

William Darrach, A.B., Yale, 1897; M.D., Columbia, 
1901, professor of clinical surgery and dean of the 
College of Physicians and Surgeons. 

Bergen Davis, B.S., Rutgers, 1896; Ph.D., Columbia, 1901, 
professor of physics. 

Robert Almer Harper, A.B., Oberlin, 1886; Ph.D., Bonn, 
1896, Torrey professor of botany. 

Douglas Wilson Johnson, B.S., New Mexico, 1901; Ph.D., 
Columbia, 1903, professor of physiography. 

Cassius Jackson Keyser, B.S., Missouri, 1892; Ph.D., Co- 
lumbia, 1902, Adrian professor emeritus of mathe- 
matics. 

Frederick Schiller Lee, A.B., St. Lawrence, 1878; Ph.D., 
Johns Hopkins, 1885, professor of physiology. 

Charles Edward Lucke, B.S., College of the City of New 
York, 1895; Ph.D., Columbia, 1902, professor of me- 
chanical engineering. 

James Alexander Miller, A.B., Princeton, 1893; M.D., 
Columbia, 1899, professor of clinical medicine. 

Alfred Owre, D.M.D., Minnesota, 1894; A.B., 1910; M.D., 
Hamline, 1895, professor of dentistry and dean of the 
faculty of dentistry. 

Walter Walker Palmer, B.S., Amherst, 1905; M.D., Har- 
vard, 1910, Bard professor of the practice of medicine. 

George Braxton Pegram, A.B., Trinity (N. C.), 1895; 
Ph.D., Columbia, 1903, professor of physics and dean 
of the faculty of engineering. 

Henry Hurd Rusby, M.D., University Medical College of 
New York, 1884, professor of materia medica and 
dean of the College of Pharmacy. 

Henry Clapp Sherman, B.S., Maryland Agricultural, 1893; 
Ph.D., Columbia, 1897, Mitchill professor of chem- 
istry. 

David Eugene Smith, Ph.B., Syracuse, 1881; Ph.D., 
1887, professor emeritus of mathematics. 

Joseph Russell Smith, B.S., Pennsylvania, 1898; Ph.D., 
1903, professor of economic geography. 

Edward Lee Thorndike, A.B., Wesleyan, 1895; Ph.D., Co- 
lumbia, 1898, professor of education. 

Frederick Tilney, A.B., Yale, 1897; M.D., Long Island 
College Hospital, 1903; Ph.D., Columbia, 1912, pro- 
fessor of neurology and neuro-anatomy. 

Allen Oldfather Whipple, B.S., Princeton, 1904; M.D., 
Columbia, 1908, professor of surgery. 

Edmund Beecher Wilson, Ph.B., Yale, 1878; Ph.D., Johns 
Hopkins, 1881, Da Costa professor emeritus of zoology 
in residence. 

Robert Sessions Woodworth, A.B., Amherst, 1894; Ph.D., 
Columbia, 1899, professor of psychology. 


IN HONOR OF MME. CURIE 


Mme. Marre SkLopowsKa CurIe was the guest of 
St. Lawrence University, Canton, New York, on Oc- 
tober 26 and 27. She dedicated the Hepburn Hall of 
Chemistry, which is the gift of Mrs. A. Barton Hep- 
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burn, of New York City. There is a statue of Mme. 
Curie over the door of Hepburn Hall. Preceding the 
dedication there was a service in Gunnison Memorial 
Chapel, at which Dr. Richard Eddy Sykes, president 
of the university, conferred the honorary degree of 
doctor of science upon Mme. Curie. An address was 
delivered by Dr. George B. Pegram, dean of the col- 
lege of engineering of Columbia University, and an 
original poem in honor of Mme. Curie was read by 
Dr. Charles Kelsey Gaines, professor of English lit- 
erature at St. Lawrence University. At the dedica- 
tion service the building was presented by Mrs. Hep- 
burn, a trustee of the university, and was accepted by 
Mr. Owen D. Young, president of the university cor- 
poration. Mme. Curie then read a speech of dedica- 
tion. 

On October 30 Mme. Curie received from the hands 
of Mr. Hoover a gift of $50,000 with which to pur- 
chase a gram of radium. The presentation was made 
at the auditorium of the National Academy of Sci- 
ences Building. 

Dr. Vernon Kellogg, permanent secretary of the 
National Research Council, presided and introduced 
Dr. William H. Welch, of the Johns Hopkins Uni- 
versity, who spoke on behalf of the scientific men of 
America. Mr. Hoover was then introduced and said: 


I am sure that I represent the whole American people 
when I express our gratification to Mme. Curie that she 
should have honored our country by coming here. We 
give to her the welcome for the beneficent service she has 
given to all mankind. 

_It is not necessary for me to recount the great funda- 
mental discovery associated with the names of her late 
husband and herself. The discovery of radium was an 
outstanding triumph of research in the realm of pure 
science. 

It was indeed a great and successful exploration into 
the unknown, from which a new truth has brought to the 
world a practical revolution in our conceptions of sub- 
stance. It has advanced all thought on the constitution 
of matter. And, like all discoveries of fundamental sub- 
stance and fact, it has found application to human use. 
In the treatment of disease, especially of cancer, it has 
brought relief of human suffering to hundreds of thou- 
sands of men and women. 
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As an indication of the appreciation and the respect 
which our people feel for Mme. Curie, generous-minded 
men and women, under the leadership of Mrs. William 
Melony, have provided the fund with which a gram of 
radium is to be purchased and presented to the Hospital 
and Research Institute which bears her name in Warsaw. 
The construction of this hospital was a magnificent trib- 
ute by the city of her birth and the Polish people, in 
which the American people are glad to have even this 
opportunity of modest participation. 

The whole of this occasion where we pay tribute to a 
great scientist is again a recognition of the fundamental 
importance of scientific research, and a mark of public 
appreciation of those who have given their lives to human 
service through its profession. 


In reply, Mme. Curie said: 


Mr. President, Dr. Welch, ladies and gentlemen: 

I am conscious of my indebtedness to my friends in 
America, who for the second time, with great kindness 
and understanding, have gratified one of my dear wishes. 
My work is very much my life, and I have been made 
happy by your generous support of it. 

I feel deeply the importance of what has been said by 
the president of the United States about the value of 
pure science; this has been the creed of my life. Scien- 
tific research has its great beauty and its reward in itself; 
and so I have found happiness in my work. 

It has been, however, an additional as well as an un- 
expected happiness to know that my work could be used 
for relief in human suffering. 

I do not believe that I deserve all the praise that has 
been given me, but I highly value the friendly feeling 
expressed by the president and by Dr. Welch. 

Mr. President, in my native land your name is re- 
vered for having saved, by your humanitarian work, a 
large part of the young generation. Your kind work of 
to-day will add to the gratitude of the Polish people 
toward you. 

In accepting this precious gift, which will hasten the 
opening of the radium institute in Warsaw, I offer you 
and my American friends my most profound thanks. My 
laboratory in Paris will keep in close relation to the War- 
saw institute, and I will like to remember the American 
gifts of radium to me as a symbol of enduring friendship 
binding your country to France and to Poland. 


SCIENTIFIC NOTES AND NEWS 


THomas A. Epison has been named an honorary 
member of the Italian Academy of Sciences and 
Letters of Genoa, in recognition of his “distinguished 
services to science, industry and humanity.” 

Dr. Henry Farrrietp Osporn, president of the 
American Museum of Natural History, has been 
elected a foreign member of the Accademia Nazionale 
dei Lincei, Rome. 


Ir is reported in an Associated Press dispatch from 
Stockholm that the Nobel prize in medicine will be 
divided between Dr. Frederick Gowland Hopkins, 
professor of biochemistry at the University of Cam- 
bridge, and Dr. C. Eijkmann, professor of hygiene 
and legal medicine at the University of Utrecht. 
Both have worked on problems of nutrition related to 
what are now known as vitamins. 
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We regret to learn that Dr. Harvey W. Wiley, 
chief chemist in the U. S. Department of Agriculture 
from 1883 to 1912, is seriously ill. 


CorneLius F. KEuey, president of the Anaconda 
Copper Mining Company, received the eleventh an- 
nual award of the gold medal of the Mining and 
Metallurgical Society of America for conspicuous 
services in the field of metallurgy at a reception at 


the Savoy-Plaza Hotel on October 22. 


THE council of the Royal Meteorological Society 
has awarded the Symons gold medal for 1930 to Dr. 
G. C. Simpson, F.R.S., director of the Meteorological 
Office at the Air Ministry. The medal is awarded for 
distinguished work in connection with meteorological 
science, and will be presented at the annual general 
meeting on January 15. 

PROFESSOR JOSEPH GRINNELL, of the University of 
California, was elected president of the American 
Ornithologists’ Union at the closing session of the 
Philadelphia meeting of the society on October 21. 
James H. Fleming, Toronto, Canada, and Arthur C. 
Bent, Taunton, Massachusetts, were elected vice- 
presidents; Dr. T. S. Palmer, Washington, D. C., sec- 
retary, and W. L. McAtee, Cherrydale, Virginia, 


. treasurer. 


Dr. Auice H. FarnswortH, professor of astronomy 
at Mount Holyoke College, was elected president of 
the American Association of Variable Star Observers 
at its recent meeting held at Harvard University. 


Dr. IsraeL S. Kuerner, professor of physiological 
chemistry at the New York Homeopathic Medical Col- 
lege and Flower Hospital, has received a grant from 
the Lucius N. Littauer Foundation to aid him in his 


studies on the blood-sugar in diabetes. 


Dr. W. E. Garrey, professor of physiology at the 
Vanderbilt University School of Medicine, has re- 
cently been elected to serve as member at large on the 
medical division of the National Research Council. 
Dr. Garrey is also a member of the executive com- 
mittee of the biological division of the council. 

J. Rem Morr has been elected president of the Ips- 
wich Museum in succession to the late Sir E. Ray 
Lankester, in recognition of his services to science and 
to the museum. 

Tue Ricgut HonorABLE CHRISTOPHER ADDISON, 
M.P., has been appointed by the prime minister chair- 
man of a committee to inquire into the question of 
establishing one or more national parks in Great 
Britain with a view to the preservation of natural 
characteristics, including flora and fauna, and the im- 
provement of recreational facilities for the people. 

Max ZIMMERMANN, formerly chief chemist of the 


Portsmouth Dye and Chemical Company, Portsmouth, 
N. H., has aecepted a position in the research depart- 
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ment of the Firestone Tire and Rubber Company, 
Akron, Ohio. 


Dr. E. P. Cuark, research chemist of the Interstate 
Cottonseed Crushers’ Association, and Dr. Herbert L. 
J. Haller, associate in the department of chemistry of 
the Rockefeller Institute for Medical Research, have 
accepted appointment in the insecticide division of 
the chemical and technological research unit of the 
bureau. 


Dr. Louis C. FLEck, chemist in the section of de- 
rived products at the U. S. Forest Products Labora- 
tory, Madison, Wis., has joined the research staff of 
the Kimberly-Clark Corporation at Kimberly, Wis., 
where he will be in charge of organic chemical re- 
search. Ervin F. Kurth, chemist in the section of de- 
rived products at the U. S. Forest Products Labora- 
tory, left the laboratory on November 1 to join the 
DuPont Company at Wilmington, Delaware. 

Dr. SAMUEL PALKIN, who since 1911 has been en- 
gaged in research work in the former Bureau of 
Chemistry and subsequently in the food, drug and in- 
secticide administration, has been appointed senior 
chemist in the Bureau of Chemistry and Soils to do 
fundamental research work on naval stores. 


_ Dr. G. A. Weitz, of Munich, and Professor Storm, 
of Leyden, are making a series of balloon ascents in 
Upper Bavaria in order to investigate climatie phe- 
nomena. 


Dr. ALExIs E. CHICHTBABIN, dean of the chemical 
faculty of the Polytechnical Institute, Moscow, is 
visiting the United States. 


Proressor C. H. OstenFELD, director of the Botan- 
ical Garden and Museum, Copenhagen, Denmark, re- 
cently spent several days in Washington, giving par- 
ticular attention to Alaskan plants in the National 


- Herbarium, especially to those of Arctic Alaska. His 


studies were undertaken in connection with the prepa- 
ration of a flora of northern Canada, a project upon 
which he is jointly engaged with Dr. M. O. Malte, 
chief botanist of the Canadian National Herbarium, 
Ottawa. 


Proressor A. S. Hitcucock, custodian of grasses, 
U. S. National Herbarium, has returned from Africa. 
He attended by invitation the meeting of the British 
Association for the Advancement of Science at Cape 
Town and Johannesburg. He visited Pretoria, Kim- 
berley, Bulawayo, Victoria Falls, Fort Victoria, the 
Zimbabwe ruins and Salisbury. From Beira in Por- 
tuguese East Africa, he sailed for East Africa, stop- 
ping at Dar-es-Salaam and Zanzibar. Landing at 
Tanga (Tanganyika) he proceeded to Amani, where 
there is an experiment station, and then to Moshi. 
From the neighboring town of Marangu he ascended 
Mt. Kilimanjaro to the limit of vegetation (14,000 
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feet) and then went to Nairobi (Kenya). A trip was 
made to Kisumu, across Lake Victoria to Entebbe, by 
motor car to Kampala and Jinja, by rail back to 
Nairobi, with stcps at Elderet, Nakuru and Naivasha, 
Large collections of grasses were obtained, especially 
in East Africa where, Mr. Hitchcock states, the con- 
ditions for collecting were the best he ever en- 
countered. 


Know es A. Ryerson, in charge of the office of 
foreign plant introduction, in company with W. H. 
Alderman, head of the department of horticulture in 
the University of Minnesota, and W. R. Leslie, of the 
Dominion experimental farm, Morden, Manitoba, re- 
cently returned from a plant-collecting trip in north- 
ern Manitoba and eastern Saskatchewan. The object 
of this trip was to obtain wild native fruits at or 
near their northern limits for use in developing hardy 
types in this country and the prairie provinces of 
Canada. Among the material collected by the expe- 
dition are several types of berries, an early maturing 
wild grape and large-fruited gooseberri s. In addi- 
tion to the native fruits a collection of ornamental 
and flowering plants was made. 


Proressor H. L. CaLuenpar, of the Imperial Col- 
lege of Science and Technology, delivered the Thomas 
Hawksley lecture of the British Institution of Me- 
chanical Engineers on November 1. His subject was 
“Critical Relations between Water and Steam.” 


STaNLEY BALpwiIn opened the new building for 
geology at the University of Liverpool on October 21. 


‘He also unveiled a bronze tablet to the memory of 


Lady Herdman, wife of the late Sir William Herd- 
man, Derby professor of natural history. On Lady 
Herdman’s death in 1922 Sir William Herdman 
added to his earlier gifts the sum of £20,000 towards 
the cost of the new geological laboratories. 


Nature reports that the Norman Lockyer lecture 
for 1929 of the British Science Guild will be given by 
Sir Walter Morley Fletcher, who will speak on cer- 
tain aspects of medical research and their applica- 
tions, on November 19. The guild has also established 
an Alexander Pedler lecture in memory of Sir Alex- 
ander Pedler, for many years honorary secretary of 
the guild. The lecture will be an annual one, dealing 
with some subject of scientific interest, and will be 
given outside London. The first Alexander Pedler 
lecture will be delivered on November 26 by Dr. G. 
C. Simpson on “Past Climates.” It will be held un- 
der the auspices of the Manchester Literary and 
Philosophical Society. 


At the meeting of the subeommittee on Standard- 
ization of Symbols for Heat and Thermodynamics of 
the American Standards Association Symbols Project, 
held at Harvard University on October 12, a vote was 
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passed in appreciation of the work of the late Pro- 
fessor G. A. Goodenough, of the University of Illi- 
nois, who was a member of the subcommittee. 


THe will of William Herbert Rollins, of Boston, 
leaves a trust fund of $100,000 to the Smithsonian 
Institution at Washington, D. C., to continue his ex- 
periments regarding “the drag of the light medium 
in the magnetic field” and to provide for solving prob- 
lems in physies and chemistry. The will leaves to 
John C. Phillips, son of Dr. J. C. Phillips, the 
testator’s tracts of land in Wellfleet and Truro 
for a sanctuary for plants, birds, animals and fishes 
with the hope “that Mr. Phillips will try to join the 
lands thus making a long tract of land fronting the 
Atlantie Ocean which, kept free of buildings or other 
evidences of civilization, will be very restful. Before 
many years the shore will be ruined by evidences of 
a crude civilization unless held in this way.” 


THE University of Minnesota recently received a 
gift from the Rockefeller Foundation to help to 
establish a laboratory for the analysis of rocks. It 
is believed that the demand for chemical work on ~ 
rocks will be so great that in a few years the labora- 
tory may become self-supporting. Professor Frank 
F. Grout has general supervision of the work, which 
is to be conducted in conjunction with the petro- 
graphic laboratories of the department of geology and 
mineralogy. The first analytical work is to be done 
by Dr. Reuben B. Ellestad, formerly research assistant 
at Harvard University and instructor in chemistry at 
Tufts College. If the work increases as it is expected, 
there will be further appointments and probably some 
fellowships open to advanced students in geology and. 
chemistry who wish to acquire skill in the chemical 
methods of rock analysis. 


THE Daniel Guggenheim Fund for the Promotion 
of Aeronautics, which will have expended nearly 
$5,000,000 in the development of aviation by the end 
of the present year, will finish its work at that time. 
An additional donation of half a million doliars has 
been made to the fund by Mr. Daniel F. Guggenheim. 
The fund is being closed on the advice of the trustees 
and officers, who point out that the tasks which the 
fund undertook at its inception have been completed. 
The fund was established in January, 1926, with 
deeds of gift from Daniel Guggenheim totaling 
$2,500,000, of which both interest and principal were 
available for expenditure. The purposes of the fund 
as stated at its founding were: “To promote aero- 
nautical education throughout the country; to assist 
in the extension of aeronautical science, and to fur- 
ther the development of commercial aircraft, particu- 
larly in its use as a regular means of transportation.” 
From time to time after the first gift Mr. Guggen- 
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heim made additional gifts, and these, with the fund 
which established the Guggenheim School of Aero- 
nautics at New York University, and which was not 
included originally, bring the fund’s total to approxi- 
mately $4,500,000. Of this sum nearly $2,000,000 has 
gone directly to schools. Special gifts and fellow- 
ships have taken $19,840; aeronautical societies $60,- 
000, while the prizes for the safety contest will re- 
quire $150,000. 

Industrial and Engineering Chemistry reports that 
the membership of the American Institute of Chem- 
ica! Engineers by a recent letter ballot overwhelm- 
ingly indicated a preference for setting the institute 
upon a more businesslike basis and employing a full- 
time business manager or executive secretary to un- 
dertake the management of the institute’s affairs. It 
is probable that the council will take official action 
on that expression. This will lead to the establish- 
ment of a permanent headquarters, provided with the 
customary office facilities for the conduct of business. 
The opportunity resulting from this probable action 
should interest a number of those qualified, particu- 
larly progressive and active young chemical engineers, 
and those whom this may attract are invited to com- 
municate with H. C. Parmelee, secretary, Tenth Ave. 
at Thirty-sixth St., New York City. Sufficient par- 
ticulars concerning training and experience of any 
interested should accompany the communication in 
order that the council may have the fullest possible 
details before it in considering applications. 


THE London Times states that the British delegates 
who attended the meetings of the International 
Council for the Exploration of the Sea which were 
held in London last April have published their report. 
It shows that the discussions ranged over a variety 
of practical and scientific problems connected with 
fishery, but perhaps those most generally interesting 
concerned the protection of whales. The Whaling 
Committee of the Council, says the report, had the 
advantage of having as chairman Dr. Hjort, who has 
wide knowledge of Arctic whaling and is well in- 
formed on the economic aspects of Antarctic whaling. 
The committee had also the assistance of Dr. Kemp, 
director of the Discovery investigations, who gave 
information on the relative numbers of mature and 
immature whales killed at certain tropical stations 
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on the African coast, besides facts revealed by the 
work of the Discovery expedition. The general feel- 
ing of the committee was that, although it is not at 
present possible to put forward recommendations 
which can be said to have a strictly scientific founda- 
tion, nevertheless it “feels strongly that the enormous 
expansion of the whaling industry in recent years 
constitutes a real menace to the maintenance of the 
stocks of whales, and that if the expansion continues 
at the present rate there is a real risk of those stocks 
being so reduced as to cause serious detriment to the 
industry.” The report admits that until scientific re- 
searches have reached a definite conclusion it is im- 
possible to devise permanent measures of protection, 
but the committee thinks that the governments of the 
countries interested should, as a matter of urgency, 
seriously consider taking immediate temporary mea- 
sures to deal with the menace. Among the measures 
suggested is the prohibition of killing certain species 
of whales, principally right whales, the protection of 
cows with calves and immature whales, and the pro- 
hibition or restriction of the capture of whales in 
certain regions, notably in the tropies. 


For nearly seven years bird sanctuaries have been 
established in the royal parks in London and its 
vicinity. We learn from Nature that the occasion 
of the publication of the Annual Report for 1928 
has been taken to review the progress made. The 
sanctuaries have been created at small cost and with- 
out withdrawing from the public ground to which 
they already had access. Development has followed 
on very simple lines. In certain enclosures grass 
has. been allowed to grow, unshorn by the gardener, 
and additional shrubs and undergrowth such as gorse 
and brambles have been planted to afford cover and 
nesting sites for the birds. Periodical thinning is 
carried out where necessary in order to admit light 
and air, nesting-boxes and nesting-material have been 
provided, food is supplied during hard weather, and 
vermin are kept down so far as practicable. The 
result has been excellent from the birds’ point of 
view, and the public shows an increasing interest in 
the sanctuaries and their inhabitants. Appendices to 
the report describe the more interesting happenings 
at the various sanctuaries, and give lists of breeding 
birds and bird visitors. 


UNIVERSITY AND EDUCATIONAL NOTES 


On October 17, the University of Buffalo opened a 
campaign for five million dollars, to be added to its 
endowment fund. The campaign closed on October 
29, at which time there had already been pledged a 
total of $5,331,670. Among the gifts were $1,000,000 


from the Schoellkopf family, $500,000 from Mr. and 
Mrs. J. F. Schoellkopf, $500,000 from Thomas B. 
Lockwood for a new library building, $200,000 from 
William H. Crosby and his family which with pre- 
vious gifts will be used to erect a building for the 
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school of business administration, and $125,000 from 
Mrs. Joseph T. Jones for the establishment of a chair 
of French. With the exceptions noted, praciically all 
the remaining contributions are to be used as the uni- 
versity trustees see fit. 

At the annual fall meeting of the trustees of Wil- 
liams College gifts for endowment totaling approxi- 
mately $384,600 were announced, of which nearly 
$136,000 has been donated for the Williams Pro- 
fessorship Foundation. 

Miss Nancy Barttett, of Olean, N. Y., has given 
$150,000 to Alfred University for the construction of 
a men’s dormitory. The building will be a memorial 
to her father, Frank H. Bartlett, of Olean, N. Y., long 
a trustee of the university. 

Dr. J. S. Boycr, director of the Northeastern For- 
est Experiment Station, has resigned, effective Sep- 
tember 30, to join the faculty of the Yale Forest 
School as professor of forest pathology. 


WituiAamM Duncan SrronG, assistant curator of 
North American ethnology and archeology at the 
Field Museum of Natural History, Chicago, has been 
appointed professor of anthropology in the Univer- 
sity of Nebraska to take the place of Dr. Hutton 
Webster, who has leave of absence. 
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CHANGES of staff in the department of chemistry 
and chemical engineering at the University of Maine 
for the college year 1929-30 were as follows: H. C. 
White and R. N. Pollock resigned to enter industrial 
fields; Dr. F. J. Guerin, E. J. Bogan and E. 8. Dur- 
gan were appointed as instructors. M. G. Moore, 
since graduation a chemist at the Geneva Experiment 
Station in New York, was appointed as a teaching 
fellow. 


Dr. Epwarp J. Perry, from 1920 to 1923 pro- 
fessor of botany and plant pathology in South Da- 
kota State College at Brookings, who was suc- 
cessively consulting botanist for the experiment 
station and survey botanist for the South Dakota 
Geological and Biological Survey during 1924-25, has 
recently been transferred from Hendrix College, Con- 
way, Arkansas, where he was for three years pro- 
fessor and head of biology, to the headship of biology 
in Central College, Fayette, Missouri. 


Dr. GreorGe P. formerly instructor at 
the University of Minnesota, has been appointed as- 
sistant professor of botany at the University of 
Maine. 

Str WILFRED GRENFELL was installed as rector of 
the University of St. Andrews on November 6. 


DISCUSSION 


COLLECTING IN THE LOWER EOCENE 


Fo.tLowine in the footsteps of Granger, Loomis, 
Sinclair and others, it was our privilege this summer 
to visit the Big Horn Basin of Wyoming and search 
for vertebrate fossils in the Wasatch beds of lower 
Eocene age. The season’s hunting produced hun- 
dreds of teeth, jaws, limbs and partial skeletons which 
pertain to such widely varied classes as the fishes, 
reptiles, birds and mammals, not to mention a few 
invertebrates. 

Collecting in this formation, which is the very 
threshold of the Age of Modernized Mammals, gen- 
erally produces fragmentary things only. Whole 
skeletons are exceedingly rare, but occasionally one is 
found: it may be a complete crocodile or coryphodont ; 
two or three fine specimens of Hohippus are known; 
there is in existence a splendid skeleton of Notharctus, 
an ancestral primate; a magnificent skeleton of 
Diatryma, the giant bird, was found by the American 
Museum. Few others such as these are in our 
museums. 

Fossil birds are always rare, and especially in the 
older geological horizons, therefore the finding of a 
fairly complete specimen of Diatryma (but without 
skull and neck vertebrae) was particularly fortunate. 


This new discovery will supplement our knowledge 
of the giant wading birds of the Wasatch, heretofore 
known almost exclusively from two specimens. 

A detailed report can not be made until the slow 
work of preparing and classifying the many speci- 
mens is completed, but it is hoped that in the array 
of small mammals: primates, carnivores, ungulates, 
rodents, insectivores, etc., there may be some new 
varieties now unknown to paleontology. In addition 
to this more technical use the collection offers choice 
study material for students, and much of it will be 
placed on exhibition. 

Epwarp L. TROXxELL 

TRINITY COLLEGE 


CONCERNING THE MEDITERRANEAN 
FRUIT FLY 

THE biological basis for the cure of most diseases 
of parasitic origin—whether of animals or plants—is 
to be found in the existence of a differential in sus- 
ceptibility between the host and the parasite. In 
other words, the remedy in at least a large percentage 
of cases is a poison to both organisms, but it works 
somewhat more easily or quickly upon one than upon 
the other. Sometimes the differential is large, some- 
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times it is so small that the greatest of care must be 
exercised in the application of the remedy. 

In a way of speaking, this principle of the differ- 
ential in susceptibility applies not only to disease but 
to many other problems of economic zoology and 
botany. In other words, before any attempt is made 
at the control of an insect or plant pest, or at least 
some time during the attempt, there is a fundamental 
question that must be answered positively if the at- 
tempt is to be justified. It is the question of whether 
or not the cost of the remedy—in terms of all the 
factors involved—justifies the effort, even assuming 
that a cure is theoretically possible. Is the differen- 
tial broad enough to justify the risks that are assumed 
in the application of the supposed remedy? Or are 
we boldly to adopt a “kill or cure” policy? 

A wave of hysteria—I know of no other word for 
the condition—has swept over the fruit growing sec- 
tions of the United States and over the agricultural 
bureaucrats and the entomologists of the country with 
the word that the Mediterranean fruit fly has ap- 
peared in Florida. Immediately government-em- 
ployed entomologists by the score have descended 
upon that unfortunate section and have begun treat- 
ing it for its ills. Nor is the effect of the resulting 
disturbance limited to Florida alone. As far away 
as the northwest border of California, at least, the 
tremors are registered at the seismographs of the 
plant quarantine stations established on the highways 
—to the annoyance of automobilists—in the hope of 
intercepting any fruit fly that might attempt to sneak 
around and enter by the back door. But it is Florida 
that has had to swallow the most bitter medicine. 
The state seemingly has attained somewhat to the 
ancient status of the leper, compelled to reside with- 
out the walls and to condemn himself by the ery of 
“Unclean, unclean.” 

The enormous funds already expended or appro- 
priated directly by the state itself and by the Federal 
government in attempts to “eradicate” the insect, the 
imposition of quarantines preventing the marketing 
and movement of fruit, the consequent economic dis- 
location with the failure of bank after bank, resulting 
in monetary losses of millions of dollars, not to speak 
of the sociological disturbances or the costs else- 
where, these have already been the price of the reme- 
dies applied. Nor can one predict how long these 
costs will continue or to what heights they may mount 
in the future. Even should the fruit fly be for the 
time “eradicated”—from a biological point of view 
a most improbable outcome—at whatever cost, it will 
inevitably come again and the whole performance 
must again be gone through. Those who believe that 
any quarantine can guarantee future immunity are 
leaning upon a hollow reed. 
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Theoretically perhaps the fruit fly can be eradi- 
eated. Theoretically any insect can be eradicated— 
at a price. A country can be converted into a desert. 
Its inhabitants can be ruined. It can be depopulated. 
Theoretically any disease-producing organism can be 
destroyed if we are willing to destroy the host along 
with it. But at what a price! 

The time has come when the question should be 
publicly asked: Is it worth the price in the case of 
the Mediterranean fruit fly? 

There are certain questions that must be answered 
unequivocally and on the basis of fact and not on the 
basis of theory or preconceived dogmas if the bureau- 
crats who are behind the quarantines and other sup- 
posedly remedial measures and the entomologists who 
have participated in the prevailing hysteria are even- 
tually to justify themselves for their activities and 
the disturbances for which they are responsible. 

What reason is there—other than highly debatable 
theory—to suppose that any quarantine, other than 
one which is utterly intolerable and subversive of the 
rights of the mass of the people, will keep any insect 
such as the Mediterranean fruit fly out of the United 
States in the first place? It has not done so. 

What reason is there to suppose that such an insect 
once established over a wide area in a favorable 
environment can be eradicated at all, little less at any 
cost that is economically and sociologically within 
reason ? 

What reason is there to suppose that quarantines 
established around such regions will have any ade- 
quate effect against a flying insect? Have such 
quarantines kept the European corn-borer—another 
recent provocative of entomological hysteria—from 
spreading? 

What has been the actual monetary loss caused by 
the fruit fly of and by itself through rendering fruit 
unusable and on the basis of known facts what would 
be such loss in the regions where it could live? 

What, on the other hand, has been and what will 
be the loss occasioned not by the fruit fly itself but 
by the effect of quarantines and other activities of 
government officials attempting to contro! the insect? 

In other words, is the differential between grievous 
injury to the patient and the elimination of the dis- 
ease sufficiently large to permit the unrestricted 
application of such poisonous but supposedly remedial 
methods as have been and are being applied? 

It might be well if, among the many other national 
investigating commissions that are being appointed, 
one more were named to consider with a cold and 
critical eye the whole question of plant quarantines 
from biological, sociological and legal points of view. 
The present writer is one entomologist who believes 
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that the agricultural bureaucrats and the economic 
entomologists of the country have gone wild upon the 
subject and that the time has come for the whole 
question to be reconsidered from the ground up and 
some restraints applied. 
G. F. Ferris 
STANFORD UNIVERSITY, CALIF. 


THE MICROMETRIC MUDDLE 


Use the symbol py and it will be variously inter- 
preted depending upon the audience. Chemists and 
biologists and hence most workers in agricultural sci- 
ences will almost unanimously agree that you are in- 
dicating the unit equal to one millionth of a millimeter 
and will permit you to call it a millimicron or a micro- 
millimeter—though the biologists may maintain that 
the term micromillimeter is synonymous with micron; 
physicists will be certain that you mean one billionth 
of the millimeter (which you do if you have pledged 
allegiance to the U. S. Bureau of Standards) and will 
smile wisely if you should call it a millimicron. They 
know that millimicron is the term applied to the unit 
equivalent to one thousandth of a micron, but con- 
trary to the other groups they would abbreviate that 
by the symbol my, again having the sanction of the 
Bureau of Standards and hence (probably) most 
handbooks. But—and this is the sad fact—the others 
are also correct according to the traditional usage in 
their fields, and they have for their authorities most 
of their text-books and the dictionaries. 

The state of this affair is deplorable. All micro- 
metric terms and symbols are useless, with the excep- 
tion of those of the micron and Angstrém unit, un- 
less accompanied by an exact description referring 
back at least as far as the micron. Otherwise one 
runs the risk of being misinterpreted. 

The various, more or less accepted, terms are as fol- 
lows: The unit representing one thousandth of a milli- 
meter is usually called the micron (symbol, p.) but it 
may also be called the micromillimeter according to 
Webster’s Dictionary and certain older biological 
texts. The latter term, happily, is seldom applied to 
this unit and it may be considered obsolete. One mil- 
lionth of the millimeter is commonly represented, ex- 
cept by light-wave measures, by the symbol pu. Phys- 
icists apply the abbreviation my. All groups agree 
to call it either the millimicron (favored by the light- 
measurers) or the micromillimeter. It is indeed for- 
tunate that these tongue-twisting twins commonly 
have the same meaning. The confusion is amply 
completed by the acceptance, mainly by physicists, of 
the symbol pp to represent the smallest unit of mea- 
sure, the millionth-micron or micromicron, 10-® mm. 

- Certainly the system should be definitely put in 
order. What to do about it is not so easy to decide; 
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for though it might seem proper to insist on strict ad- 
herence to the present authorization of the Bureau of 
Standards it can be argued that their system is that 
of the physicists who are a minority and that the biol- 
ogists and chemists besides being greatly in the ma- 
jority use the terms and symbols most widely dis- 
tributed in scientific literature. But the fact remains 
that the common system does not provide for the 
micromicron (10-° mm) whereas that authorized by 
the Bureau of Standards is complete in this respect. 

Joun P. Camp 

UNIVERSITY OF FLORIDA 


OESTRUS DURING PREGNANCY 


So far as the writer is aware no cases have been 
reported of oestrus occurring during the period of 
pregnancy in the white rat and allied forms. The 
observation of Long and Evans! (1922), based upon 
an extended series of investigations on the rat, is 
that oestrus is suspended during the gestation period. 
From a thorough study of the vaginal smears of a 
great number of pregnant rats they concluded (p. 56) 
that, “In our experience no oestrous changes occur 
in the cell content of the vaginal smear during the 
period of pregnancy.” However, they recorded two 
cases of animals copulating during the gestation 
period. Allen? (1922) found no instances of oestrus 
during pregnancy, nor did Parkes* (1926). The 
latter, however, has shown that a lactating mouse, 
which is suckling two or less young, may exhibit 
typical oestrus cycles. Animals suckling more than 
two do not show the rhythmical vaginal changes dur- 
ing the period of lactation. 

During the course of some experimental work in 
this laboratory a series of oestrous cycles was ob- 
served in a pregnant albino rat. The animal in 
question was a healthy virgin female. She had been 
unilaterally ovariectomized several days prior to her 
first copulation. Five days later she again came into 
oestrus and copulated. Thereafter for four succes- 
sive cycles her vaginal content exhibited the typical 
cornified cell picture on every fourth day; further 
copulation was observed on two of these occasions. 
We had no suspicion of her actual condition since 
her size at no time approached that of the ordinary 
pregnant rat. The usual “placental sign” on the 
thirteenth or fourteenth day also was lacking. How- 
ever, on the evening of the twenty-first day after the 
initial copulation she gave birth to five healthy young. 

1**The Oestrous Cycle in the Rat and Its Associated 
Phenomena,’’ The Memoirs of the University of Cali- 
fornia, Vol, 6, 1922. 

2Edgar Allen, ‘‘The Oestrous Cycle in the Mouse,’’ 
American Journal of Anatomy, 30: 297, 1922. 

8 A, 8. Parkes, ‘‘ Observations on the Oestrous Cycle of 


the Albino Mouse,’’ Proceedings of the Royal Society, 
B, 100: 151, 1926. 
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The eyeles through which she passed are outlined 
below with the attendant events in parentheses: 


Oestrus: (copulated); fifth day: oestrus (copulated) ; 
ninth day: (oestrus); thirteen day: oestrus (copulated) ; 
seventeenth day: oestrus (copulated); twenty-first day: 
(oestrus) (parturition). 


Her vaginal smears were observed during the 
period of lactation, but at no time while the young 
were suckling were the cyclic changes found. Three 
days after removal of the litter she came into oestrus, 
but no further fertile copulations were obtained. 

It is of interest to note that not only were the 
corpora lutea of pregnancy unable to inhibit oestrus 
(it is, of course, a matter of conjecture as to whether 
ovulation occurred or not) during the pregnant pe- 
riod, but also that the cervical stimulation by the 
vaginal plug of the initial copulation also failed to 
prolong the diestrous interval. Ordinarily, even in- 
fertile copulations induce a condition of pseudo- 
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pregnancy, which lasts from ten to twelve days, 

through the medium of the cervical stimulation and 

its attendant effect upon the corpora lutea. 
Warren NELSON 


ZOOLOGICAL LABORATORIES, 
Stare UNIVERSITY or Iowa 


ALCALIGENES ABORTUS FROM THE 
SPINAL FLUID 

Alcaligenes abortus, the cause of undulant fever 
in the United States, has been reported as having 
been isolated from the blood, urine, feces, tonsil, joint 
fluid, lymph gland and ovarian cyst. No report of 
the isolation of this micro-organism from the spinal 
fluid has come to my attention. Recently, I have 
isolated the porcine variety from the spinal fluid in 
a case of suspected infantile paralysis occurring in a 
child two and one half years of age. 

Freperick W. SHaw 
MEDICAL COLLEGE Or VIRGINIA, RICHMOND 


REPORTS 


THE NEW ENGLAND INTERCOLLEGIATE 
GEOLOGICAL EXCURSION 

Tue twenty-fifth annual New England intercolle- 
giate geological excursion was held in the vicinity of 
Littleton, N. H., October 11 and 12, 1929. Fifty-two 
persons were present, representing sixteen institu- 
tions. The excursion was arranged and directed by 
I. B. Crosby, geologist of the New England Power 
Association. 

Friday afternoon, October 11, the members of the 
excursion assembled at Barnet, Vt., and drove by 
automobile to the east end of the lower dam being 
erected by the New England Power Association at 
Monroe, N. H. Fifteen Miles Falls has a total drop 
of 320 feet. The lower dam at Monroe will utilize ap- 
proximately 160 feet of the fall. By excavating a 
gorge forty feet deep in the schist at the lower dam 
and by creating a tail-race of fifteen feet the effective 
head is increased to 215 feet. The upper dam between 
Waterford, Vt., and Littleton, N. H., will be approxi- 
mately 160 feet high, making a total head of 375 feet. 
The project involves the expenditure of between $30,- 
000,000 and $40,000,000. The lower dam will create 
a lake of 1,100 acres and the upper dam a lake of 
3,300 acres. Four units of 50,000 horse-power each 
will be installed at the two dams and at peak load will 
be able to deliver 300,000 horse-power. 

Excavation at the eastern end of the lower dam at 
Monroe had revealed four separate glacial deposits, a 
lower till of normal texture overlain by deltaic de- 
posits merging westward into varve clays. A second 
till was deposited unconformably on the sands and 


varve clays and contains a large amount of clay de- 
rived from the erosion of the underlying varved clays. 
Overlying the second till were the second deltaic 
sands, forming a capping terrace. 

During the last year there has been a tendency to 
postulate a stagnation of the ice sheet in New En- 
gland, and some have doubted whether the deposits at 
Bethlehem, N. H., were true recessional moraine. The 
erosion of the varved clays at Monroe would indicate 
an active rather than stagnant glacier and, since it oc- 
curs approximately in line with the Bethlehem de- 
posits, tends to confirm the determination of a reces- 
sional moraine at that place. 

At the conference on Friday evening Irving B. 
Crosby discussed the general geology of Littleton and 
Dr. J. W. Goldthwait emphasized the significance of 
the cuttings at Monroe in relation to the glacial his- 
tory of the region. 

Saturday morning the party drove to Fitch Hill 
and studied the fossiliferous deposits of Silurian and 
Devonian age at that place. A few imperfect fossils 
were found. Driving westward to the upper dam site 
at Waterford, Vt., a brief stop was made to study the 
terraces in the valley of the Ammonoosuc River. 
Lunch was eaten at the upper dam and Mr. Crosby 
explained that it was here the Schlumberger electrical 
prospecting methods had first been used to locate the 
buried valley of the Connecticut River. The present 
valley lies somewhat south of its former bed. The till 
filling the former course is to be utilized as an imper- 
vious barrier to which will be tied the concrete struc- 
ture from the southern bank of the river. 
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Much of the sand of the vicinity of Fifteen Miles 
Falls is so rich in mica and slate that it was consid- 
ered unsuitable for the concrete of the dams. Large 
masses of trap and diabase were located at the north- 
ern end of the lower dam in Barnet and are being 
utilized in large quantities in the conerete construc- 
tion. During the afternoon the geologists spent an 
interesting period deciphering the relations of the 
igneous rocks at this quarry. Four types are present, 
a coarse diabase, two traps of intermediate and fine 
grain and an aplitic granite. The pyroxenes of these 
rocks have been largely altered to hornblende. The 
coarse diabase has been further metamorphosed by 
the alteration of its plagioclase feldspars to albite and 
zoisite and the fine traps have developed a schistosity 
accompanied by the production of much chlorite. 
There was a vigorous discussion concerning the rela- 
tive ages of the coarse diabase and the traps, but it 
was generally agreed that the alteration of these rocks 
had been largely influenced by the later intrusion of 
the aplitic granite. 

Saturday evening R. J. Lougee discussed his recent 
study of the Connecticut valley lake stretching from 
Middletown, Conn., to Beecher Falls, near the Cana- 
dian boundary. The deltaic terraces bordering this 
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lake have been tilted since their deposition at the close 
of the Pleistocene from an altitude of 160 feet near 
Middletown, Conn., to an altitude of 657 feet at 
Hanover, N. H. The dam holding back this first lake 
broke, perhaps at the White Rocks Narrows near Mid- 
dletown, lowering the lake approximately one hun- 
dred feet. A second lake surface can be traced north- 
ward from Hanover at an elevation of 565 feet to 
Beecher Falls at an altitude of 1,080 feet. Compar- 
ing the isobases of the Atlantic beaches along the New 
England coast with the lake terraces it would appear 
that the lake level was approximately 180 feet above 
the surface of the ocean at the time of its formation. 

Sunday morning a number of the party visited the 
site of the future power plant which is being erected 
below the lower dam. Throughout the excursion the 
New England Power Association extended every cour- 
tesy to the geologists. Mr. A. C. Eaton, chief hy- 
draulic engineer for the association, was specially 
helpful. All who took part in the excursion were 
much impressed by the magnitude of the undertaking 
and by the interesting geologic facts revealed in the 


large excavations. 
W. G. Foye, 
Secretary 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A USEFUL MODIFICATION OF AMANN’S 
MEDIUM 

In the belief that any promising method develops 
into more certain usefulness when generally known, I 
wish to add an additional point to Mr. Linder’s timely 
note on Amann’s lacto-phenol-cotton blue medium. 
During the past two years, since he brought it to 
our attention, this medium has been used with success 
in this laboratory by the students and myself for 
making temporary and permanent mounts of a great 
variety of materials. Its combined killing, clearing 
and staining action, rapid restoration of normal turgor 
and fixation in situ of easily disattached spores, are 
marked advantages over glycerine or glycerine jelly 
media. Cotton blue, however—although bringing out 
more structures than eosine—does not usually differen- 
tiate nuclei. To meet this difficulty I tried various 
nuclear stains that would mix with Amann’s formula. 
The addition of a very little Nigrosin (water soluble), 
either aqueous, or in saturated picrie acid as described 
by Curtis and Colley in the American Journal of 
Botany, for February, 1915 (with subsequent filtra- 
tion or settling if necessary), was found to differen- 
tiate nuclei as well as other cell structures in a con- 
siderable number of representative fungi and algae. 

Moreover, with sections of host plants invaded by 
mycelium of such fungi as the downy mildews, a pro- 


longed stay in the medium yields a differentiation of 
the host and parasite like that resulting from the more 
complicated treatment with lacto-phenol-cotton blue 
and safranin described by Lepik in Phytopathology 
for October, 1928. 

The medium lends itself well to making permanent 
mounts either by the double cover-glass method of 
Diehl (ScrEncE, p. 276, 1929), or by the older but 
quite reliable method described by Bullard in the 
Transactions of the American Microscopical Society 
in April, 1921, provided one exercises the same seru- 
pulous care to insure perfect sealing (preferably with 
King’s cement) that is necessary when mounting in 
glycerine. When making permanent mounts in very 
damp weather, as during a tropical rainy season, it 
is advisable, before sealing, to concentrate the medium 
on the slides in a desiccator. 

Wm. H. Weston, Jr. 

LABORATORIES OF CRYPTOGAMIC BoTaNy, 

HARVARD UNIVERSITY 


A CIRCUIT BREAKER FOR WATER-COOLED 
X-RAY TUBES 


A RECENT issue of the Journal of the Optical So- 
ciety! contains the description of a device for pro- 


1L. W. McKeehan and L. M. Kirkpatrick: Journal 
Opt. Soc., April, 1929. 
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Surrey 


— 
tecting water-cooled X-ray tubes from failures of the 
water line, the operation of which depends on the out- 


_ flow from the tube. A device actuated by the water 


flowing out of the X-ray tube was constructed by the 
author and used at Cornell University in 1926-1927. 
Inasmuch as the arrangement used is much simpler in 
construction than the one described in the journal, and 
quite efficient, it seemed worth while to give its de- 
seription here. 

A beaker having three tubes sealed to it is placed 
in the path of the water from the X-ray tube, the 
water entering the beaker through tube A (see 
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figure). The diameter of tube B is slightly smaller 
than that of A, and can not carry the outflow. The 
water in the beaker rises to the level of the large tube 
C raising a cork plug with a mercury cup in the cen- 
ter. In this position two copper electrodes passing 
through the cover of the beaker dip into the mercury 
and close the primary circuit of the transformer. It 
is, therefore, impossible to operate the tube without 
turning the water on. In case of failure of the water 
system the level of the water in the beaker drops and 
with it the plug with the mercury cup, thereby break- 
ing the primary circuit. Temporary fluctuations of 
the water pressure will not affect the circuit, as it 
takes a few seconds for the water level to drop so low 
as to break the circuit owing to the small diameter of 
tube B. It is necessary to make the wooden plug 
waterproof and to prevent its swelling. This is 
accomplished by keeping the plug in boiling paraffin 
for about an hour. The copper electrodes are sealed 
into glass tubes passing through a rubber stopper in 
the cover. The level of the electrodes is easily ad- 
justed by pushing the glass tubes in or out of the 
stopper. 
A. A. BLESS 
UNIVERSITY OF FLORIDA 


SPECIAL ARTICLES 


VITAMIN B DEFICIENCY IN NURSING 
YOUNG RATS AND LEARNING 
ABILITY? 


INNUMERABLE experimental studies have established 
the causal relationship between deficient diets and 
various forms of physical deformities. Howe? has 
produced experimentally in monkeys the most striking 
cases of tooth and nasal deformities resembling those 
often seen in human beings simply by placing the 
young and rapidly growing animals on a diet partially 
deficient in vitamins. 

Similarly, diets deficient in vitamin B experimen- 
tally produce polyneuritis in young adult animals 
and play an important réle in the etiology of pellagra 
and beriberi of human beings. These experiments 
show that the relation also exists between diet and 
the nervous system. However, thus far there has 
been practically no adequate experimental study on 
the relation of diet to learning ability. 

It was the purpose of our investigation to determine 
the effect of various deficient diets upon the learning 
ability of the first, second and succeeding generations 


1 From the Otho 8. A. Sprague Memorial Institute and 
the departments of pathology and psychology, University 


of Chicago. 
2 Perey Howe, ‘‘Perey Howe’s Letters,’’ The Dental 


Digest. 


of rats of known heritage, and to correlate these find- 
ings with the anatomical and chemical changes in their 
nervous system. 

The present report, however, deals only with the 
number of trials required to learn a standard maze 
by seventy-one rats of the first generation, some of 
which were depleted of vitamin B during their nurs- 
ing period. Other data will be reported in forthcom- 
ing articles. 

As it was our purpose to deplete the animals during 
their nursing period, we could succeed only by deplet- 
ing the nursing mothers. The technique we used in 
giving the new-born pups a diet at first deficient and 
later free of vitamin B is that described by Sure,* who 
has demonstrated that the quantity of vitamin B in 
the milk of the nursing mother rat is proporiional to 
the vitamin B content of the mother’s diet. 

Forty-three animals were thus depleted on this diet 
until they were strong enough to wean. The degree 
of depletion was, of course, subject to variation; some 
of the pups were depleted to a point so near death 
that their lives were saved with great difficulty, while 
others appeared quite normal all the way through 
except for retardation of the rate of growth. Twenty- 
eight other animals were used as controls, their 


3 Barnett Sure, ‘‘ Vitamin Requirements for Nursing 
Young, III,’’ The Journal of Nutrition, 1: 139. 
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mothers being fed on a normal diet during the nursing 
period. 

After the nursing period, all pups were placed on 
exactly the same diet and cared for in exactly the 
same way. The animals were frequently handled, 
while their body weights were taken and recorded at 
regular intervals. 

The depleted animals at seventy days were stunted 
and smaller than the control animals so that it was 
decided to test part of them at ninety days, while the 
rest of them and the control animals were started on 
preliminary training at seventy days. This was done 
with a view to ascertain whether there was a perma- 
nent damage done to the nervous system or just a 
mere retardation in learning ability. 


NUMBER OF TRIALS REQUIRED FOR MAZE LEARNING 


Group Control Depleted Depleted 
VitaminB Vitamin B Vitamin B 
Dietary rich depleted depleted 
condition while while while 
nursing nursing nursing 
Age on maze 70 days 70 days 90 days 
Individual 6 29 25 
records 7 31 25 
11 39 28 
12 40 31 
18 48 33 
19 49 34 
19 53 38 
19 69 48 
20 68 57 
24 69 73 
24 70 76 
25 70 85 
26 86 85 
27 92 92 
29 96 106 
29 99 109 
30 99 111 
31 112 113 
31 112 132 
33 124 142 
34 275 151 
34 283 
35 
41 
64 
67 
67 
84 
Total a. 866 2,013 1,594 
AVETAZE 30.9 91.5 75.9 
Median. .............. 28 70 76 
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After one week of preliminary training in the food 
box, the animals ran the maze once daily during the 
first three days, after which two trials were given a 
day until the problem was learned. The criterion of 
mastery was eight correct out of ten consecutive trials, 

The incentive used was a vitamin concentrate 
(Wheatamin) which is rich in vitamin B. Sure’s 
B-free food plus a certain percentage of yeast, avail- 
able with water, was always in the living cage of each 
animal after the nursing period. Both groups were 
anxious to get the needed additional vitamin B. Pre- 
liminary work showed that this represented the best 
procedure in getting the two groups to the nearest 
approximation in relative strength of incentive. 

The results thus obtained are presented in the 
table. 

The average number of trials for the depleted ani- 
mals tested at seventy and ninety days old are ninety- 
two and seventy-six respectively, as compared with 
thirty-one for the normal animals tested at seventy 
days. In other words, normal rats of seventy days 
old learn on the average three times better than 
vitamin B deficient rats of the same age, and two 
and one half times better than vitamin B deficient 
rats of ninety days old. None of the depleted animals 
(except three of the ninety days old) ever reach the 
attainment of the median of the normal group in 
learning, while the worst animal in the control group 
learns better than 47 per cent. of the depleted: animals, 
Such large differences are statistically reliable. 

The significance of our result becomes striking when 
eompared with the findings of Anderson and Smith.* 
Aecording to these investigators, rats fed on diets 
which contained incomplete protein or insufficient/ 
calories, are, on the contrary, superior to normal rats 
in maze learning. Evidently their stunting produced 
little or no harmful effect, but rather increased thé 
incentive of the stunted animal. 

This may be due to their inadequate control of im 
centive, to the particular kind of diet chosen and to 
the late stage of life at which stunting was introdtced. 

Hoefer and Hardy°® correlated the intelligenée quo- 
tients of public-school children with the method of 
feeding during their early life, and found’ that those 
children who had been breast fed from six to nine 
months ranked highest, the artificially fed next and 
the entirely breast fed for the first eighteen months 
lowest in their test scores. The resnlts-are only sug- 
gestive, as adequate control of diets environment and 
heritage is lacking. ar 


4 John E. Anderson and Arthur H. Smith, ‘‘The Effect 
of Quantitative and Qualitative Stunting upon Maze 
Learning in the White Rat,”?-Jour. Comp. Psychology, 
Vol. VI, No. 5, 1926. 

5 Carolyn Hoefer and Mattie Compton Hardy, ‘‘The 
Physical and Mental Growth of Breast-fed and Artifi- 
cially Fed Infants,’’ J. Av M. A., 92: 615. 1929. 
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To recapitulate, our data show conclusively that 
normal rats are far superior in maze learning to rats 
which have been depleted of vitamin B during their 
nursing period. In so far as deficiency of vitamin B 
is etiologically associated with changes in the nervous 
system, our investigation has opened a new avenue 
in attacking the problem of the relation between 
nervous system and learning ability. 

SIEGFRIED MAURER 
Lou Sene Tsai 
UNIVERSITY OF CHICAGO 


SAVING TIME AND STORAGE IN BREEDING 
SUGAR-BEETS! 


Recent trials at the Utah Experiment Station have 
established the feasibility of producing in that region, 
in one year instead of two, successive seed genera- 
tions of sugar-beets for breeding purposes. 

In New Mexico, Overpeck? has reported that early 
seeding makes it possible to produce seed the succeed- 
ing summer without moving the beets. In Utah, fall 
or winter seeding can not be practiced, as the beets 
freeze in the ground. In attempts to breed sugar- 
beets, or to produce seed without breeding, two years 
have been required for each seed generation. Winter 
storage has proved to be a major problem, at least 
when attempted on a large scale. 

In the spring of 1926, about seventy sugar-beet 
rvots were set out to produce inbred and normal 
seed, which practically all of them did. Under the 
conditions prevailing at Logan, Utah, small amounts 
of selfed seed* were produced by bagging branches. 
Some of the selfed seeds from twelve plants were 
sown in the greenhouse during November, and the 
rows thinned to ten plants in the row. After the 
tops had made enough growth to begin to cover the 
‘ground, the plants were exposed to electrie light 
from twilight to about 11 P. M. 

The roots from one half of each row were har- 
vested early and put in an ordinary potato cellar 
for a month. The other half continued to grow in 
the greenhouse until transplanting time. Water was 
withheld until the leaves were well wilted down. At 
this time, all the roots were set out in the field—the 
ones from the greenhouse first. All save two grew 
after being transplanted to the field. Most of them 
produced seedstalks and successfully matured seed. 
A summary of the data is given in Table I. 

Out of twelve strains involving 114 beets, twenty 
failed to set seed—six in the half transplanted 

1 Publication authorized by the director, May 1, 1929. 


2J. ©. Overpeck, ‘‘Sugar-beet Investigations,’’ New 
Mex. Agr. Exp. Sta. Bul., 162: 3-16. 1927. 


8G. Stewart and D. ©. Tingey, ‘‘A Method for Con- 
trolling Pollination of Sugar-beets,’’ Jour. Amer. Soc. 
Agron., 19: 126-128. 1927. 
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directly from the greenhouse and fourteen in the half 
given a storage period of one month. 


TABLE I 
NUMBER OF SvuGAR-BEET Roots Ser In 
DIRECTLY FROM GREENHOUSE, NUMBER STORED IN CEL- 
LAR ONE MontTH BeErore BEING Ser Out, NUMBER 
AND PERCENTAGE PRODUCING SEEDSTALKS FROM 
EAcH TREATMENT. ALL SEEDED IN GREENHOUSE 
IN NOVEMBER AND Set OvT IN FIELD IN LATE 
APRIL. GROWN WITH THE ASSISTANCE OF 
ELEctTRIc LIGHT DURING THE WINTER 
or 1926-27 at LOGAN, UTAH 


Roots set No. plants Percentage 
out seeding seeders 
° o o 
Sig) 
$6 88 33.98 
coo) O oo HO 
A&M 2E AM AH 
14 5 5 5 + 100 80 
23 5 5 + + 80 80 
24 5 5 5 3 100 60 
36 + 4 2 1 50 23 
37 5 5 + 5 80 100 
59 5 5 5 1 100 25 
69 3 + 3 4 100 100 
101 5 5 4. + 80 80 
105 5 5 5 5 100 ~=~=.:1100 
106 5 5 4 4 80 80 
158 3 5 5 4 100 80 
160 4 5 4 5 100 100 


About four hundred beets were grown in the green- 
house, in 1928, and transplanted directly to the fields. 
Some of the beets were started in the greenhouse in 
early December and others in late January. All the 
early-seeded plants set seed successfully in 1928, but 
of the late-seeded group only a few set seed. This 
indicates that probably a minimum size or age or 
light exposure is required before the plants will seed 
normally. 


CONCLUSIONS 


(1) By seeding sugar-beets in the greerhouse in 
early December or sooner, by exposing the growing 
beets to electric light for a few hours in the evening 
and by transplanting the roots into the field in spring, 
a seed generation may be produced every year. 

(2) The beets must have reached a minimum stage 
of maturity at transplanting time, otherwise many 
may fail to produce seed. 

(3) Storage for one month in a cellar before trans- 
planting failed to give any observable benefit. 

Grorce STEWART 

UTAH AGRICULTURAL EXPERIMENT STATION 
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SCIENCE—ADVERTISEMENTS 


BOTANICAL PUBLICATIONS 
OF 


The Philippine Bureau of Science 


AN ENUMERATION OF PHILIPPINE FLOWER- 
ING PLANTS. By HE. D. Merrill. 4 volumes; post- 
paid, $10.00. 


VEGETATION OF PHILIPPINE MOUNTAINS. The 
relation between the environment and physical 
types at different altitudes. By Wm. H. Brown. 
oon 41 plates, and 30 text figures; postpaid, 


SPECIES BLANCOANAE. By HB. D. Merrill. 424 


pages; postpaid, $2.25. 


AN INTERPRETATION OF RUMPHIUS’S HER- 
BARIUM AMBOINENSE. By E. D. Merrill. 596 
pages, 2 maps; postpaid, $3.00. 


PHILIPPINE DIPTEROCARP FORESTS. By Wm. 
H. Brown and Donald M. Matthews. Reprinted 
from The Philippine Journal of Science, Sec. A 
(1914), 9, Nos. 5 and 6. 149 pages; 13 plates; 12 
text figures and 1 map; postpaid, $1.00. 


THE PHILIPPINE JOURNAL OF SCIENCE, a 
we issued in three volumes a year; per year, 


A list of the publications of the Philippine Bureau 
of Science and a sample copy of the Philippine Jour- 
nal of Science will be sent upon request. 

Subscriptions and orders for publications should 
be sent to 


THE BUSINESS MANAGER 


Philippine Journal of Science 
Bureau of Science, Manila, P. I. 


The Wistar Institute Bibliographical Service 
is of invaluable assistance to 


Librarians—Investigators—T eachers 


It brings to them, in AUTHORS’ ABSTRACT form, a brief 
review of all original papers on Biological Subjects which 
appear in the following journals: 


Journal of Morphology and Physiology 
The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Journal of Physical Anthropology 
The American Anatomical Memoirs 

Folia Anatomica Japonica (Tokio, Japan) 
Stain Technology (Geneva, N. Y. 
Physiological Zoology (Chicago, Til.) 


Advance Abstract Sheets 


issued semi-monthly, bearing Authors’ Abstracts without 
bibliographic references, offer a practical means of making 
research immediately available in abstract form and of pur- 
chasing articles of special interest in reprint form. without 
the necessity of subscribing to all the journals. Subscrip- 
tion, $3.00 per year. 


Bibliographic Service Cards 


with complete bibliographic references, printed on Standard 
Library-catalogue cards, are of value and assistance to Li- 
brarians and Investigators. Subscription, $5.00 per year. 


Abstracts in Book Form 


referred to above, are prenget together periodically, with 
—— and Analytical Subject Indices. Price $5.00 per 
volume. 


Subscriptions to the Bibliographic Service 
and orders for reprints should be sent to 


The Wistar Institute of Anatomy and Biology 
Thirty-sixth St. and Woodland Ave. Philadelphia, Pa. 


Tips fora Scientifically 
$ Minded Santa Claus * 


HE Christmas remembrance of a new 

piece of mental furniture is a subtle 
compliment to the recipient—especially so 
if the book is not one of those read as a 
social obligation, but as a true means of. 
mental grace. 


Medicine: Its Contribution to 
Civilization 

Therapeutic science is taken for granted. 
But obviously its bent and trend profoundly 
affects the social order, and the conditions 
of living. This is a book for non-profes- 
sional people as well as for doctors. Hand- 
somely bound, it looks like a Merry Christ- 


mas. The vital story is entertainingly told 
by Edward B. Vedder. $5.00. 


Sir Isaac Newton 


The bi-centenary volume in which a 
dozen scholars join, each to treat of one 
phase of Newton’s many-sided career. Biog- 
raphy is ever-popular, ever-stimulating. And 
this biographical study of “the most pro- 
found intellect in history” will delight any 
lover of the intellectual doings of his fel- 
lows. $5.00. 


The Ordinall of Alchimy 


A breath from the science of yesterday. 
Written by Thomas Norton in the 15th cen- 
tury and done in facsimile in a delightful 
antique binding. Illustrated with excellent 
wood-cuts. A naive mixture of science and 

ispiety, done in blank verse. A prize for any 
library. $2.50. 


; Research Narratives 


A bigger dollar’s worth than is easily 
found elsewhere. Fifty snapshots of the 
progress of science, told by the “men who 
did it” and gathered by Director Flinn of § 
Engineering Foundation. A _ half-hundred 
five-minute stories of invention, discovery 
and research. $1.00. 


The Doctor in Court 


Humor, pathos, criminal psychology and 
human interest are combined in _ this 
close-up of court practice from the view- 
point of the “ expert witness.” The style is 
conversational and anecdotal; the narrative 
as fascinating and objective as a detective 
story. $3.00. 


The Williams & Wilkins 


Company,--Baltimore, U. S. A. 
Publishers of Scientific Books and Periodicals 
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x SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


A FLORIDA CYPRESS 
A GIANT cypress with a trunk over fifteen feet in 
diameter may be Florida’s rival to the big trees of Cali- 


fornia for the recognition as America’s oldest living | 


thing. Professor Herman Kurz, of the Florida State 
College for Women, has made a study of the gnarled and 
battered veteran, and estimates that it may be 2,000 years 
or more old, or even as much as 2,800 years old. 

If this does not exceed the age of the great trees that 
are the pride of California, it is at least a highly re- 
spectable antiquity, and Professor Kurz feels that 
Floridians owe it to themselves to call public attention 
to the picturesque grandeur of their remaining groves of 
big cypresses, and at the same time insure their protec- 
tion against thoughtless vandalism. 

Before studying the big tree, Professor Kurz examined 
the stumps of a number of recently felled seven- and 
eight-foot specimens. One sample measuring seven feet 
proved by its ring count to be about 700 years old. It 
was, therefore, already a veteran when Ponce de Leon 
discovered Florida, and was a lusty young tree even when 
Chaucer wrote the Canterbury Tales. 

Commenting on the fifteen-foot giant, Professor Kurz 
said: ‘‘The stubby top and relatively short trunk hark 
back to many and ancient violences. Sometime before 
Christ, this tree, probably solid and sound, had already 
attained a diameter of several feet. Then the pecky 
cypress fungus gnawed into its heartwood; maybe it was 
when Cicero orated for the cause of Rome. A hollow and 
weak trunk ensued. Next a violent storm wrenched off a 
large limb or two, so that the tree became stunted in 
appearance and growth. Just when the limbs crashed 
is also a conjecture. It could have happened when Caesar 
was in Gaul (55 B. C.) or during the time of Constantine, 
about 300 A. D. During the Norman Conquests or the 
Crusades it may have suffered the loss of another limb 
or two.’’ 

After surviving all these damages and dangers, the 
great tree is now in real peril. And ironically enough, 
its life is threatened by mere penknives. Thoughtless 
tourists by the hundreds inscribe their initials and more 
or less silly sentiments in its trunk, and these constant 
wounds are endangering the life of the tree. Professor 
Kurz advocates surrounding it with a high fence to 
protect it from its admirers; and he would also have 
Floridians undertake a campaign of public education 
designed to secure both a fuller appreciation of the in- 
terest and value of the big cypresses and their preserva- 
tion for future generations. 


THE CONSERVATION OF WHALES 
WHALES, threatened with extinction through the tre- 
mendous expansion of the modern whaling industry, have 
found a friend in need in Norway, the nation in which 
about four fifths of the world’s whaling is centered. 
Recent legislation by the Norwegian parliament repre- 


sents an impressive example of self-imposed conservation 


and far-sighted industrial policy, says A. Brazier Howell, 


of the Johns Hopkins Medical School, a lifetime student 
of whales and their ways, and executive secretary of the 
Council for the Conservation of Whales. 

Under the new act all Norwegian whalers are wholly 
forbidden to kill the right whale, one of the most valu- 
able of all the great sea mammals and formerly one of 
the most persecuted. All whale cows with calves are 
given a similar blanket protection, and calves must also 
be let alone. The practice of paying whaling crews ac- 
cording to the number of whales taken must be discon- 
tinued, and all parts of the animals containing oil must 
be utilized. Illegal catches are subject to confiscation. 

The law further confers taxing powers on the king, the 
funds obtained to be used in enforcing the legislation 
and in promoting research fundamental to the whaling 
industry. The king is further empowered to forbid all 
whaling in tropical waters. 

‘‘This praiseworthy and timely action by Norway 
should prove a cause for no little elation among those in- 
terested in maintaining a commercial supply of whales,’’ 
comments Mr. Howell. ‘‘It should render much easier 
the task of securing international regulation of whaling.’’ 


CARP IN PONDS 


Carp get the better of other fish whose waters they 
invade, literally by eating them out of house and home. 
This has been disclosed by the drainage of a small, carp- 
infested lake in southern Wisconsin, which was studied 
by Dr. Alvin R. Cahn, of the University of Illinois. His 
results are reported in the scientific magazine Ecology. 

As the waters went down in the lake, all the fish were 
captured and counted. Out of a total of 6,006 fish, 5,891 
were carp. More desirable species, like perch, black bass 
and pike, were notable for their absence or scarcity. By 
way of contrast, a similar total taken from a lake con- 
taining no carp had a good representation of several de- 
sirable game and food species. 

The most notable difference between the two lakes, Dr. 
Cahn states, was to be seen in the plant population, which 
of course forms the ultimate food of all fishes. In the 
carpless lake there was an abundant growth of many 
kinds of plant life; in the carp-filled water there wasn’t 
a weed. The restless, avid, all-eating mouths of the 
carp had destroyed every green thing. 

The muddy bottom of the lake was entirely covered 
with little semi-round depressions about a quarter of an 
inch deep. These had been made by the carp, ‘‘mouth- 
ing’’ the mud to get the last traces of anything fit even 
for a carp to eat. Incidentally, of course, this constant 
stirring of the bottom effectually prevented the germina- 
tion of any seed of a water plant that might have fallen 
into the lake, and also kept the water constantly roiled 
and muddy. 
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McGraw-Hill 


ANNOUNCES 


A New Second Edition of 


GEOLOGIC STRUCTURES 


By BAILEY WILLIS 


Professor Emeritus of Geology, Stanford University 


AND ROBIN WILLIS 


518 pages. 5x74. 164 illustrations. Flexible binding 
$4.00 


HIS book gives a thorough, authoritative description of rock forma- 
tions and discusses the application of principles of mechanics to their 
interpretation. 


This new second edition contains all of the original text, revised and re- 
written, together with considerable new matter added to broaden its usefulness. 


Sedimentary processes are given consideration. The action of vertical 
forces is discussed and warped structures are described. Igneous and meta- 
morphic structures are more fully considered. The chapters dealing with 
mechanical principles as applied to the analysis of structures have been re- 
written. The substance of the original work, thus revised, is included in 
Sections I and II. 


Section III deals with methods of attack and comprises the original chapter 
on field methods, together with the chapter on graphic methods and practical 
problems, the latter being added to. 


The treatment of the general subject, geologic thought, has been materially 
amplified by an account of the current theories of the origin of the earth and 
its dynamical development, taken up in Section IV. 


Send for a copy of this book on approval 


McGraw-Hill Book Company, Inc. 


Penn Terminal Building 


370 Seventh Avenue New York 
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BREWING IN ANCIENT EGYPT 

WirH nothing more before him than an Egyptian bottle 
that has been empty since 3300 B. C., Professor Dr. 
Johannes Gruess, of Berlin, can tell whether the departed 
Pharaoh in whose tomb it was found liked his beer light 
or dark, whether he favored a brew made of barley or 
emmer, or whether his taste ran more daintily to wine. 
Fortunately for themselves and their subjects as well, dis- 
tilled liquors were unknown to the kings of ancient 
Egypt. 

It all turns on Professor Gruess’ expert knowledge of 
yeasts. There are many different species of these active 
microscopic plants that put the kick in home-brew and 
raise the dough when the baker makes bread, and only a 
botanist specially trained in microscopic technique can 
tell them apart. 

Professor Gruess had a lot of ancient bottles and jugs 
which had been sent to him by Dr. H. E. Winlock, of the 
Metropolitan Museum of Art in New York. They had 
been found in various ancient tombs, some of them dating 
back 1700 years beyond King Tut. They had been full 
of various fermented liquids, but these of course had 
evaporated, leaving a deposit of dried yeast cells and 
other detritus on their sides and bottoms. 

By microscopic examination of this material, Professor 
Gruess was able to tell what the Pharaoh’s brewer had 
used. - The special kind of beer could be determined from 
starch grains mixed with the yeast deposit, and wines 
were betrayed by the presence of characteristic acid 
crystals. That one batch of beer had gone sour was in- 
dicated by the finding of the skins of a number of 
‘‘vinegar eels.’’ 

Early Egyptian brewers and winemakers were not at 
all fussy. Apparently they didn’t even take the trouble 
to strain the water they used; for Professor Gruess has 
found, mixed with his yeast cells, such things as tiny 
twigs and leaf fragments, bits of water weeds from the 
Nile, and wings, legs and heads of insects of various 
kinds, to say nothing of appreciable amounts of desert 
dust. 

About one thing, however, they were particular. They 
always used the same kind of yeast, and they apparently 
kept their cultures pure for over 2,000 years. The 
elaborate ceremonies of the Hebrew purging and renewal 
of the leaven at Pesach give a hint of how yeast may 
have been cared for in old Egypt. 

Professor Gruess identifies the old Egyptian yeast as a 
wild species that lives on certain fruits, though he regards 
it as more likely that it went into the Egyptian 
‘“makings’’ with honey that was added to the batch as 
sugar is added by present-day home-brewers. He regards 
it as a new species of Saccharomyces, the genus to which 
all yeasts belong, and in honor of the American who sup- 
plied him with his ancient bottles he has named the yeast 
Saccharomyces Winlockt. 


THE NAVY’S NEW AIRSHIP 
THE construction of the world’s largest airship, the 
U. S. Navy’s ZRS-4, began at Akron, Ohio, on Thurs- 
day, October 31, when a gold rivet was driven in the first 


great ring of its duralumin skeleton. The ring-laying 
ceremony of the new giant among lighter-than-air creft 
was comparable to the keel-laying of a battleship or an 
ocean liner. 

Although the great hangar in which the airship will 
be built is not yet completed, there was room for 40,000 
people to gather in the completed half of the building 
to watch the ceremonies. Six-hundred-ton doors, orange 
peel in shape, swung open from three-ton cotter pins 
at the top of the hangar as the first step in the cere- 
mony. 

When the ZRS-4 takes the air about July, 1931, it will 
need 6,500,000 cubic feet of helium gas and will lift 
180 tons. It will be longer, wider and more powerful 
than any airship the world has yet seen. A sister ship, 
the ZRS-—5, will be built in the same hangar just as soon 
as the first large airship takes flight. 

The airship frame contains a series of large rings that 
give the ship its cylindrical form. In the first of these 
rings, constructed flat on the floor of the hangar, was 
driven the gold rivet which will mark the highest part of 
the airship when it is constructed. 


THE MEXICO CITY-LAREDO ROAD 


LEss than 120 miles of roadway is all that will remain 
unopened at the end of 1929, of the new Pan-American 
highway between Laredo, Texas, and Mexico City, it is 
reported by the National Highway Commission. 

It is now possible to go from Laredo, via Monterey, to 
Ciudad Victoria, capital of Tamaulipas, and by the end 
of the year, the road will be open to traffic, though not 
completed, as far as Valles, in the state of San Luis 
Potosi. Working north from Mexico City, the road is 
now open to Zimapan, state of Hidalgo, and by the end 
of the year, automobiles will be able to go as far as 
Jacala, a point farther north. 

The portion between Valles and Jacala is being saved 
for 1930, as it is the most difficult part of the road of a 
very mountainous region, which will require much engi- 
neering to bring through. 

South of Mexico City, the Pan-American highway goes 
through Puebla, a sector that is already complete, but 
from there on no official work has as yet been carried on. 
Work, however, will be begun on this southern sector in 
1930. The road will lead from Puebla south to Huajua- 
pan, and from there to the city of Oaxaca, an inaccessible 
region much broken up by mountains. 

From Oaxaca, the road leads to Tehuantepec on the 
isthmus of that name, and from there to Tuxtla Gutier- 
rez, capital of Chiapas. Then it. goes to Tapachula, on 
the Mexican side of the Guatemala border, through a 
region of Chiapas but little known. 

Road construction was first begun seriously in Mexico 
in 1925, when four state capitals, Cuernavaca, Toluca 
Pachuca and Puebla, were connected with Mexico City. 
Because the traffic on these roads is heavy, they are 
largely macadamized, but it is the policy of the road com- 
mission to produce long mileage at low cost until traffic 


is denser. 
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New (9) Edition Just Published 


PATHOGENIC MICROORGANISMS 


For Students, Physicians and Health Officers 


By WILLIAM H. PARK, M.D. ANNA W. WILLIAMS, M.D. and CHAS. KRUMWIEDE, M.D. 
Professor of Bacteriology and Hygiene, Assistant Director, Bureau of Assistant Director, Bureau of Labora- 


University and Bellevue Hospital Laboratories, Department of tories; Associate Professor of Bac- 
Medical College; Director, Bu- Health teriology and Hygiene, Univer- 
reau of Laboratories, Depart- sity and Bellevue Hospital 

ment of —— New York Medical College 
y 


Octavo, 819 pages, with 216 engravings and 9 full-page plates, Cloth, $6.50, net 


Again the many additions to the science of bacteriology during the past five years have necessitated a very 
extensive revision of this well-known text. Many parts of the book have been completely rewritten. The sections 
on Immunity have been amplified. The experience of the authors to date with active Immunization against Diph- 
theria and Scarlet Fever is given. Not only are the immediate practical results emphasized, but also those observa- 
tions which bear on the general problems of Immunity. The chapters on the Pyogenic Cocci, on the Paratyphoid- 
Enteritidis Bacilli, and on the Pneumococci have been practically rewritten. Recent additions to the knowledge of 
Scarlet Fever, Measles, Yellow Fever, Undulant Fever, Tularemia, etc., have received due attention. The chapter 
dealing with Pneumococci has been enlarged to include the new types. The chapter on Complement Fixation has 
been fully revised and the details regarding the newer Precipitin tests, especially those of Kahn, Kline and 


Meinkie, are added. 


New Work Just Ready 


HUMAN HELMINTHOLOGY 


A Manual for Climcians, Sanitarians and Medical Zodlogists 


By ERNEST CARROLL FAUST, Pu.D. 
Professor of Parasitology in the College of Medicine of Tulane University, New Orleans, Louisiana 


Octavo, 616 pages, illustrated with 297 engravings. Cloth, $8.00, net 


In this important new work there is offered for the first time a complete and authoritative discussion of the 


subject of human helminthology. Although in no phase of medical zcdlogy, both in its biological and clinical as- 
pects, has greater progress been made than in helminthology, hitherto most of this progress has been published in 
inaccessible scientific journals, and it was not, therefore, easily available. The present volume is the resuit of the 


author’s own need for a teaching and reference text. 


New Work Just Ready 


THE AUTONOMIC NERVOUS SYSTEM 


~ By ALBERT KUNTZ, Pu.D., M.D. 
Professor of Anatomy in St. Louis University School of Medicine 


Octavo, 576 pages, illustrated with 70 engravings. Cloth, $7.00, net 


In this entirely new work Dr. Kuntz has supplied a great need in a practical way. He presents a readable 
summary of all our knowledge to date concerning the autonomic nervous system. The autonomic innervation of 
all the systems of organs of the body is first considered in an orderly sequence. Illustrations, many of which are 
photographs of actual dissections, aid the reader in his understanding of this heretofore most difficult branch 
of anatomy. An interesting outline of the pathology follows. The subject of visceral sensitivity and referred 


pain is fully considered from every angle. 


Washington Square L E A & F E B I 1 EK R Philadeiphia 


Please send me the books checked X [] Park, Williams & Krumwiede, $6.50; [7] Faust, $8.00; [7] Kuntz, $7.00 
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More than 1,200 miles of highway have been opened to 
motor traffie in Mexico since 1925, and over 21,000,000 
dollars have been spent. Gasoline consumption in 1928 
was about 212 million liters. Although Mexico is one of 
the world’s leading oil-producing countries, gasoline 
prices are several times higher than in the United States. 

A motor trip to Mexico will be of geographical and 
ethnographic value to the tourist. He will pass through 
deserts, rich tropical villages, semi-tropical towns at a 
medium elevation, and then as he approaches the central 
state of Hidalgo, he will go higher than 10,000 feet, 
where it is always cold and scrub pine and oak are the 
only trees. 

He will pass through the Huasteca region of Indians 
that are the puzzle of anthropologists, because they are 
apparently related to the Maya Indians much farther 
south. Then in the state of Hidalgo are the Otomies, 
and, around the region of the valley in which Mexico City 
lies, are the Aztecs. After Puebla comes Huajuapan, 
where Mixtec is spoken, and farther south near Oaxaca 
City there are Zapotec towns, while in the state of 
Chiapas are Indian groups related to the Mayas. Each 
of these Indian groups has largely retained its own lan- 
guage, though frequently in addition to the national 
Spanish; and the costume, too, varies as one passes from 
region to region. 

ITEMS 

Two new vitamins have recently been discovered by 
English scientists. Katherine Hope Coward and her 
colleagues at the laboratory of the Pharmaceutical So- 
ciety, London, have published a paper describing a new 
vitamin which has somehow escaped notice before. Scien- 
tists do not yet know whether this new factor is necessary 
for the human race, but Miss Coward’s experiments have 
proved that it is necessary for the growth of the experi- 
mental rat. No name has yet been given to this vitamin. 
It has been found in fresh milk, lettuce, grass, ox muscle, 
liver and wheat embryo. The other new vitamin has 
recently been described by Vera Reader, of the biochem- 
ical department, Oxford University. The original Vita- 
min B was said to prevent beriberi. Scientists found 
jater that Vitamin B really consisted of at least two 
separate factors, and they decided to call them Bl and 
B2. Miss Reader now has found that in the Vitamin B 
of yeast there is a third growth factor which is chemically 
distinct from either of the other two. She suggested the 
name B3 for this new factor. Like B2, it can be de- 
stroyed by heat. The pellagra-preventing factor in food- 
stuffs, known as P-P, was also once thought to be part 
of Vitamin B. 


A CASE of living tissue being grown outside the animal 
body is the growth of embryo gristle or cartilage into 
bone. This transformation has been accomplished by 
Miss Honor B. Fell, working at the Strangeways Research 
Laboratory in Cambridge, England. When the proper 
conditions of nourishment and temperature are main- 
tained, isolated cells from animal embryos have been seen 
to grow and develop in the test-tube just as if they were 
still in the animal body. Miss Fell, using a technic simi- 


lar to one devised by the late Mr. Strangeways, has thus 
cultivated tiny pieces of gristle from six-day-old embryos 
of fowl. During cultivation, they increased to more than 
three times their original length and developed along 
practically normal lines. Besides growing, these test-tube 
cultivations have actually manufactured a_ substance 
called phosphatase, an enzyme, which is of interest to 
biochemists, Miss Fell and R. Robison, of the Lister Insti- 
tute, London, have reported. When the tiny pieces of 
gristle were taken from the embryo, they contained no 
phosphatase. 


EPILEPTIC attacks may, to a certain extent, be con- 
trolled by a diet rich in fats such as cream, butter, 
mayonnaise, bacon and oil combined with a reduced 
quantity of sugars and starchy foods. Reporting on ex- 
periments carried on at the Chicago State Hospital, Dr. 
A. M. P. Saunders stated that of a group of eighty 
women epileptics thirty-two were much benefited by the 
diet. The rest of the patients were those who had some 
other physical disease or were mental defectives and did 
not respond. With this diet the fat is only incompletely 
broken up in the absence of carbohydrates and a large 
amount of acid is formed during the digestion. The diet 
must be estimated and adjusted for each individual case 
and must be under medical supervision during the treat- 
ment, since some patients require only a slight change 
from the normal diet, and others a much more restricted 
diet. 

WE think of the Indian as sharp of vision, keen of 
hearing and swift of foot, yet many of America’s aborig- 
ines were blind and stone deaf. The subject is being 
investigated for the American Medical Association, and 
preliminary results show that the growth of small, hard, 
ivory-like tumors in the outer ear passages prevent the 
entrance of sound waves. Such tumors, called osteomata, 
have been seen in the ear passages of Indians from 
Arkansas, New Mexico, the San Nicholas Island off the 
California coast and abundantly in Peru. Only a sur- 
gical operation could secure relief, and while some of the 
aborigines, especially the ancient Peruvians, were expert 
head surgeons, none attempted the removal of the tumors 
and the restoration of hearing. Tumors of this kind 
to-day are very rare, some ear specialists never having 
seen one. The cause of the growth of the ancient tumors 
is being investigated. 


Proor that prehistoric Indians of the Mimbres Valley, 
New Mexico, sometimes cremated their dead has been 
found beneath the floors of ancient Indian dwellings, 
according to a report by Dr. A. E. Jenks, who directed 
the Mimbres Expedition of the University of Minnesota 
and the Minneapolis Institute of Fine Arts, this season. 
The ways of these departed Indians are of exceptional 
interest because their pottery was the most beautiful and 
unusual of any made in the southwest, and yet other ob- 
jects found in Mimbres ruins show no signs of extraor- 
dinary artistry or high culture. One burial found under 
the floor of an ancient dwelling revealed that the bones 
of the Indian had been broken into small fragments and 


burned. 
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An INTRODUCTION to the STUDY of 


‘“Correlates the work in the lecture room with that in the laboratory’’ 


Robert J. Terry, A.B., M.D. 


Professor of Anatomy, 


Washington University, 
St. Louis, Mo. 


The purpose 
The purpose of this book, beyond the primary one of guiding the student 
in examining the structure of the human body, is twofold: first, to stimulate an 
increased interest in the study of anatomy; second, to offer to the beginner in 
medicine a view of the broad field of knowledge attained and of investigation in 
progress included in the study of the human constitution. 


Price $3.50 
THE MACMILLAN COMPANY 60 Firra AvENuUE, New York 
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Carnegie Institution of Washington 
ARCHAEOLOGY 


No. 219. Morley, Sylvanus G. The Inscriptions at Copan. Quarto. xiv-644 pp., 34 pls., 93 


Deals primarily with hieroglyphic inscriptions at the ruins of Copan, Honduras, the great southern 
metropolis of the Old Maya Empire. The texts are presented upon a variety of media: stelx, altars, door- 
jambs, facades, steps and stairways, and vary in length from 2 glyphs to over 2000. 


Twelve appendices include an extended presentation of the correlation of Maya and Christian chronol- 
ogy and an accompanying table of equivalents; three early descriptions of Copan in 1576, 1689, and in 1834, 
by eye-witnesses; a concordance of all known monuments; a discussion of the lunar and eclipse calen- 
dars; a petrographic description of the material of the Copan monuments; a discussion of the linguistic 


stock; a bibliography, etc. | 
No. 335. Lothrop, S. K. Tulum: An Archaeological Study of the East Coast of Yucatan. 
This paper discusses the architectural remains, sculpture, frescoes, stele, and history. Questions of 
stylistic sequence and dating of the architecture have been treated with especial care. 


Although literary evidence indicates that the Maya moved into eastern Yucatan as early as the fifth 
century A. D., practically no architectural remains of that period are extant. The present edifices appear 
to have been erected just before the breaking up of the League of Mayapan or under the influence of the 
Toltec invaders in the succeeding centuries. Tulum was the first great aboriginal American metropolis 


seen by Europeans. 
Correspondents may obtain price lists of the Institution’s publications upon application. Books 
may be ordered through your local book-dealer or direct from 


CARNEGIE INSTITUTION OF WASHINCTON 
Washington, D. C., U. S. A. 
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New Impression Now Ready 


The 
Foundations of Science 


By H. POINCARE 


Pp. xi+553. 


Containing the authorized English transla- 
tion by George Bruce Halsted of ‘‘Science 
and Hypothesis,’’ ‘‘The Value of Science’’ 
and ‘‘Science and Method,’’ with a special 
preface by Poincaré, and an introduction 
by Josiah Royce. Price, postpaid, $5.00. 


THE SCIENCE PRESS 


Grand Central Terminal New York, N. Y. 


BIOLOGICAL and NATURAL 
me. HISTORY MATERIAL 


Zoological Groups 
Embryological Slides 
Botanical Life Histories 
Drosophila Cultures 


Verrill’s Vineyard Sound Report 
formerly $3.00, now $5.00 per copy 


Catologs on request: Address 


Geo. M. Gray, Curator 
Supply Department 


MARINE BIOLOGICAL LABORATORY 


Woods Hole, Mass., U. 8S. A. 


Field Equipment for 
Engineers, Explorers, Hunters, Travelers 


Scientific Instruments Optical Instruments 
Packing Equipment; Skis Astronomic Telescopes 
Firearms; Clothing; Range Finders 

Fiala Pat. Sleeping Bags Binoculars 

Rifle Telescopes and Schuler Mounts 


Write for Catalog “A” 


FIALA MINIATURE — The new 
8x24 Prism Binoculars; weighs 
only 10 oz. Strong metal frame; 
center focusing. Just nd 
glass for Hunters, sports and 34 
nature lovers. Price ........ 


Visit our new store—Enlarged stock 
and facilities 


Write 
for 
litera- 
ture 


CORNING GLASS WORKS, Dept. 75 . 
Industrial and Laboratory Div., Corning, N. Y. 


On 
use HOke reducing valves with 
your hydrogen, oxygen and other gases. 
Ask for folder S-3. 


22 Albany St., 
Incorporated New York City. 


PRECISION BINOCULARS 


Made with the accuracy of fine scientific instruments. 
Ample range of magnifications, bright clear field; 
compactness; freedom from color aberration. 


For information write 


BAUSCH & LOMB OPTICAL CO. 
632 St. Paul St., Rochester, N. Y. 


> Hy-Speed MIXERS < 


Clamp to any tank, operate from 

light circuit, mix all kinds of li- 
uids. Also used for even temper- 

ature baths. Thousands in use, 


All Sizes 


from Write for circular 
1-10 H.P. ALSOP ENGINEERING CO. 
$37.50 up 47 W. 63rd St. New York 


SPLIT SECOND TIMERS 
No. 1. “ PASTOR.” Time piece & Stop-watch, fifth 
second. Robust. Guaranteed. Price $9.95 net. 
No. 3. Fifth second, 30 minute registered. Jeweled 


lever movement and chromium case. 
Price $12.85 net. 


Write for Circular 
The Sterling Stop Watch Co., Inc. 
15 East 26th Street, New York City. 


FOR SALE: POLARIMETER, LIPPICH, Schmidt, 
and Haensch, with supporting arm for sodium lamp, and 
2 tubes, 100 mm. and 200 mm. Practically new. Used 
once. Stored carefully. Listed as No. 8345 and No. 
8374 in A. H. Thomas catalog. Current price of instru- 
ment $984.00. Will sell cheap. Address Department of 
Chemistry, Wells College, Aurora, N. Y. 


For Universities, 
Colleges, High 
Schools and 


Individuals Dep. L. B. 


Interchangeable 
in 24 Gases 
Used by everyone 


The Lecture 


Bottle of 
Reagent Gases Bergen.@ Nu. 
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ANALYTICAL BALANCE 
with 
NEW RIDER CARRIER 


There is no other balance of equal quality available 
at a lower price. 


No. 3059 


The simple, permanent and strong construction 
combined with accuracy and ease of manipu- 
lating the patented rider attachment make it es- 
pecially desirable for educational as well as 
commercial laboratories. 


CAPACITY—200 grams in each pan. 

SENSITIVITY—1/1o0 milligram. 

KNIFE EDGES—Finest agate. 

BEAM—Aluminum alloy, long—cali- 
brated on both sides. 

RIDER CARRIER — Patented — Rider is 
carried in a small hook which closes as it 
is raised off the beam making it absolutely 
impossible to drop rider. Rider is lifted 
vertically off beam. 

PANS—=3 inches in diameter. 

INDEX SCALE—White with black gradu- 
ations. 

Complete with two 10 mgm. riders mounted 
on smooth slate base % inches thick. $54.00 


Write for Balance Bulletin 


PALO COMPANY 


Apparatus for Industrial and Laboratory Use 
153 West 23rd Street, New York, N. Y. 


Lincoln Science Desks 
Give Greater Utility to Any Class Room 


ar an 


—Convenient for student—simple in design. 


A class room equipped with Lincoln Science Desks 
—Reasonable in price. 


will take care of more students and can be used 


every period of the school day. This new class room 

equipment is meeting with great popularity for the 

following reasons— 

—No lecture room is required. 

—All students face the instructor. 

—All work is done in one place. 

—Instructor may give demonstrations or hold class 
ee in the same room with experimental 
work. 


—Saves space—no lecture room being needed the 
extra room is available for other use—saves cost 
of lecture room in a new building. 


It will pay you to get full details regarding this 
Lincoln Science Desk. Engineering and Designing 
service and complete piping plans furnished without 
eharge. Address all inquiries to the factory at 
Kewaunee. 


LABORATORY FURNITURE Co. 


C. G. Campbell, Pres. & Gen. Mgr. 
115 Lincoln St., Kewaunee, Wis. 
Chicago Office: New York Office: 
14 E. Jackson Blvd. 70 Fifth Avenue 
Offices in Principal Cities 
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PARIS 
EXPOSITION: 
Eight Awards and Medals 


Laboratory Apparatus and 


Supplies 


PAN-AMERICAN 
EXPOSITION: 
Gold Medal 


Our General Laboratory and Museum Supplies Include: 


Scientific Apparatus and Instruments, Chemicals. 


Anatomical Models, Osteological Prepara- 


tions, Natural History Specimens and Preparations, Wall Charts, Museum and Natu- 
ralists’ Supplies, Glass Jars, Microscopes and Accessories. 


Museum Cabinets (Yale Style) 


Biological and General Laboratory Supplies 


THE KNY-SCHEERER CORPORATION OF AMERICA 


Dept. of Natural Science, 
G. Lagai, Ph.D. 


10 West 25th St. 
New York City 


NATURAL HISTORY 


SPECIMENS AND MODELS 


We have been getting together specimens 
for over fifty years, so are in an exceptional 
position to supply material for the follow- 
ing sciences: 


Mineralogy, Geology, Paleontology, 
Conchology, Ornithology, Zoology, 


S-276 
S-243 
S-271 
S-286 
S-241 
S-279 


| §-278 
S-229 


S-234 
S-222 
SC-41 
SC-42 


84-102 College Ave. 


and Entomology 


Some of our recent circulars are 


Mineral and Rock Collections 

Krantz Crystal Models 

Relief Maps 

Interesting Fossils 

Microscope Slides of Parasites 

Skeletons and Dissections of Typical 
Animals 

Biological Material for Dissection 

Life Histories of Insects of Economic 
Importance 

Insect Collections 

Collection for Téaching Zoology 

Microscope Slides 

Entomological Supplies 


WARD’S NATURAL SCIENCE 


ESTABLISHMENT 
Rochester, N. Y. 


For the 


Biological Sciences 


Models 
Lantern Slides 
Display Material 
Preserved Material 
Naturalists’ Supplies 
Stains and Chemicals 
Laboratory Glassware 
Dissecting Instruments 
Bacteriological Reagents 
Microscope Slide Preparations 
Charts, Botanical and Zoological 
Microscopes, Microtomes and Accessories 


Prompt Guaranteed 
Service Quality 


New York Biological Supply Company 
General Supplies for the Biological 
Sciences 


34 Union Square New York City 


2 
=A 


SCIENCE—ADVERTISEMENTS 


xix 


Sole Distributors of 


SPALTEHOLZ 


PREPARATIONS 


The largest variety in America 
on display in our showrooms 


Also SKELETONS 


Selections from our large stock may be made by personal 
inspection. We cordially invite you to call to see us. Mail 
inquiries and orders given prompt attention. 


CLAY-ADAMS CO. 


Importers of Models, Charts, Skeletons, Skulls, etc. 
117-119 East 24th St., New York, N. Y. 


Transparent 


SKULLS, etc. 
MODELS 
CHARTS 


Catalogs sent on request 


“Becbro” Laboratory 
RHEOSTATS 


Becbro Laboratory Rheostats 
made of both iron enameled 
and solid wall porcelain tubes. 


The above illustration shows 
one of the numerous types of 
“BECBRO” tubular, slide 
contact, rheostats manufac- 
tured and carried in stock by 


Iron Enameled or 
Solid Wall Porcelain 
Tube us. 

The various types are made in several lengths of 8’’, 16’, 
and 20’, respectively, with resistance values of from 0.25 
ohm and 25 amperes, to 30,000 ohms and current capacity 
of 0.1 ampere. 

“BECBRO” Stone Rheostats are made in the following 
types: Single, Double, Universal, and Crossed Sections. 
These rheostats, with the porcelain tubular types, find their 
many uses in high frequency and radio work. 

Our Catalogue S-20 Sent You Upon Request 


BECK BROTHERS, Makers “21, Sedgley, Avenue 


250 POWER? | 6.50 
MICROSCOPE 


MADE IN 


Has an achromatic optical system with 
two objective lenses that afford variable 
magnification from 100 to 250 diam- 
eters; simple friction slide focus- 
ing arrangement; draw _ tubes 
graduated to indicate exact mag- 
nification; tilting stand; adjust- 
able mirror; stage 2.inches square; 
spring clip for holding slides; 
height 74%4 inches; diameter at base 3 
inches; finish plain black and crys- 
tallized lacquer with nickel trim. 


WOLLENSAK OPTICAL CO. 
889 Hudson Ave., Rochester, N. Y. 


JAGABI RHEOSTATS— 


wound on porcelain tubes instead of porcelain 
enameled iron tubeg, have high insulation and low 


inductance. They meet an ever increasing demand 
by Educational, Research and Industrial Labora- 
tories for better and more rugged Jagabi Rheostats. 
Write for new Catalog 1230-8 listing 57 standard- 
ized ratings, which are carried in stock. 

JAMES G. BIDDLE, 1211-13 ARCH ST., PHILADELPHIA 


Ask for 


Subject 
Capacitance, Inductance and 
Magnetic Measurements 
Galvanometers 
Keys and Switches 
Resistances, etc. 
Electrolytic Conductivity 
Measurements 

75 H-lon Equipment 
726 White Potentiometer 
755 Type K Potentiometer 
765 Students’ Potentiometer 


We Publish 47 Catalogs and Bulletins 
Write for Complete List 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA 
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THE LaMOT 


UNIVERSAL pH OUTFIT 


(Model 567) 


This new LaMotte Universal Outfit 
fills the need y? a compact set which 
covers a wide a range, and which is 
readily portable. 

Among the many advantages is its 
great flexibility. Can be supplied with 
any 5, 6 or 7 sets of LaMotte Perma- 
nent Color Standards and will there- 
fore cover any part of the pH range 
0.2-13.6 desired by the worker. Appli- 
cable to all types of research and 
industrial pH wor 

The Color Sinaia and tubes are 
small, enabling smaller amounts of 
material to be tested, and accurate 
determinations to be made on highly 
colored and turbid solutions. Ease of 
manipulation and compactness also 
result. All the equipment is contained 
in one case, making the set — for 
laboratory, plant or field work 
LaMotte Universal pH Gate Model 
567, containing any 5 sets of color 
Same with any 6 sets of color stand- 


Also made in a smaller size, Model 34, 
supplied with any 3 sets of color 
standards at $40.00 and any 4 sets at 
$45.00. 

All prices F.O.B. Baltimore 


This is the 
Sth Edition. 
More than 
30,000 have 
already been 
sent upon 
request! 


Aid Scientific Research: 
CONTROL 


HE scientist is mainly interested in the result of his 

research. Details of technic and procedure, which 
he already understands and makes use of, must be kept 
as simple and accurate as possible, allowing him to 
devote his thought mainly to the result for which he is 
working. That is why the scientist looks upon LaMotte 
pH Control as one of his most valuable aids. 


LaMotte pH (Hydrogen Ion) Determinations are sim- 
ple, scientific tests whereby acidity and alkalinity may 
be determined and controlled with great accuracy. 
They are rapidly replacing titration and other inaccu- 

_rate test methods because they simplify routine work 
and insure accuracy. 


We have prepared an illustrated book, “The A B C of 
Hydrogen Ion Control’, which explains the many 
scientific applications of the method. The coupon be- 
low is for your convenience in ordering a complimen- 
tary copy of this interesting reference book. Mail it 


today! 


LAMOTTE CHEMICAL 
PRODUCTS COMPANY 


BALTIMORE MARYLAND 


-——-MAIL—-THIS—-COU PON——TODAY——~— 


LaMOTTE CHEMICAL PRODUCTS Co. 
418 Light Street, Baltimore, Md. 


Gentlemen: 
Please send me a complimentary copy of the 5th 
Edition of “The A B C of Hydrogen Ion Control.” 
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Library of the New Physics Building 
of Columbia University 
Illumination by CELESTIALITE 


How Good is Her Eyesight? 


CELESTIALITE’S 


three layers 


{1] A layer of crystal 
clear transparency—for 
body and strength. 

{2] A layer of white 
glass—to diffuse the 
Trays and soften the 
light. 

[3] A layer of blue 
glass—to whiten and 
perfect the light. 

The result is a soft 
white light that safe- 
guards the eyesight. 


OR study and for play, for the simple tasks of today and the 
serious work of the world tomorrow, the student needs the God- 
given gift of good eyesight. And for the conservation of good 

eyesight nothing is more important than good lighting. 


Students should have the benefit of lighting equipment that will 
minimize glare, that will be restful to the eyes, and that will most 
nearly reproduce the effects of daylight. 


For no single factor contributes more to student failures than in- 
adequate or improper lighting. 


Consequently leading educators all over the country, after testing 
numerous lighting systems, have hailed Celestialite as the conserver 


_of student eyesight. They have recommended Celestialite and they 


have installed Celestialite in Columbia University, Princeton Uni- 
versity, the public schools of Boston, and hundreds of other leading 
educational institutions. 


Celestialite is a three-layer lighting glassware in which each layer 
provides a special function. A layer of crystal clear glass gives body 
and strength; a layer of white glass diffuses the rays and softens the 
light; a layer of blue glass whitens and perfects the light. 


The combination of these three functions is exclusive with 
Celestialite, and cannot be found in any other lighting glassware. 


‘*Celestialite in Education’’ is an important chapter of a new book- 
let, ‘‘Out of the Darkness’’, which we shall be glad to send you free 
on receipt of the coupons below. Along with it we shall send you a 
fragment of Celestialite glass. 


Sci.-11 


Gl Tiebout Glass Co. (Celestialite Division) 


CELESTIALITE| 


(Registered and Patented) 
NEXT TO DAYLIGHT 


200 Fifth Avenue, New York City 


Kindly send me free copy of your booklet “Out 
of the Darkness”, and fragments of CELES- 
TIALITE showing its three-lay 
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JENA) | 


BINOCULAR MONOBJECTIVE RESEARCH STANDS 
MODEL F 


With interchangeable monocular and binocular tubes 
and complete Abbe illuminating apparatus. 


MICROSCOPE FCE-6 

eS With optics to meet exacting requirements 
Magnifications : 70 to 1800x Apochromatic objectives : 
Large mechanical stage 10 n.a.0.30, 20 n.a.0.65, 

Aplanatie condenser n.a.1.4 60 n.a.14 (oil immersion) 

= Quadruple nosepiece 90 n.a.1.3 (oil immersion) 


Paired comp. oculars: 
7x, 10x, 15x, 20x 


Price, complete in case: $580 f.o.b. New York 


Other outfits, ranging In price from $293.50 to $1,004.50, are 
listed in Micro catalogue 418, a copy of which will be 
supplied upon request 


: CARL ZEISS, INC. 
= 485 Fifth Ave., New York 
Pacific Coast Branch, 728 South Hill Street, Los Angeles, Calif. 


CARL ZEISS 


JENA 
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